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(54) ELECTRONIC IMAGE-PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electronic image-pickup device which is able to 
obtain and record an image that a 
photographer desires by detecting the focusing 
position of a subject that the photographer 
desires and performing sure and accurate 
focusing operation. 

SOLUTION: This device is equipped with a 
focus detecting means 8, which detects 
focusing positions for focus detection areas 
set at specific positions in a photographic 
range in which the images can be picked up by 
an image- pickup element, a recording part 5 
where electric signals representing images for 
selection photographed according to the focusing position information detected for 
the focus detection areas through the focusing detecting means 8 are recorded, an 
image display means 7 which displays the image signal obtained by the image-pickup 
element as an image, a display control means 6 which controls the image display 
means 7 so as to display the images for selection, and a selecting operation means 1 2 
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which selects the image signal representing a desired image which should be recorded 
on a recording medium among the images for selection. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electronic image pickup device which changes and records an object 
image in which image formation was carried out by photographing optical system on an 
electrical signal with which a picture is expressed using an image sensor, comprising: 
A focus detection means which is set as a position within a photographing area which 
can be picturized with the above-mentioned image sensor and which detects a 
focusing position for two or more focus detection areas of every. 
A memory measure which records an electrical signal showing two or more pictures 
for selection photoed based on focusing position information detected for two or more 
above-mentioned focus detection areas of every by this focus detection means. 
An image display means which can display as a picture a picture signal acquired by the 
above-mentioned image sensor. 

A selection operation means to choose a picture signal showing a picture of a display 
control means controlled to display two or more above-mentioned pictures for 
selection to this image display means, and a request which should be recorded on a 
recording medium among two or more above-mentioned pictures for selection. 

[Claim 2]The electronic image pickup device according to claim 1 , wherein the 
above-mentioned display control means controls a described image displaying means 
to make a list display of two or more above-mentioned pictures for selection make on 
a display screen of a described image displaying means. 

[Claim 3]The above-mentioned display control means only a picture for selection 
which has the focusing position information which becomes more than a value 



predetermined in relative difference of focusing position information detected for two 
or more above-mentioned pictures for selection of every, The electronic image pickup 
device according to claim 1 controlling a described image displaying means to make it 
display on a display screen of a described image displaying means. 
[Claim 4]The central point on an imaging surface [ as opposed to all the photographing 
areas of the above-mentioned image sensor in two or more above-mentioned focus 
detection areas ], The electronic image pickup device according to claim 1 setting up 
on a line which connects a point on an imaging surface of the above-mentioned image 
sensor corresponding to the central point of all the visual recognition ranges by an 
optical finder in case the above-mentioned photographing optical system is in the 
maximum nearby position. 

[Claim 5]The 1st focusing position information corresponding for every focus 
detection area of the above-mentioned plurality currently recorded by prior 
photography, A means to compare the 2nd [ which is recorded by new photography ] 
focusing position information corresponding for two or more focus detection areas of 
every is provided further, As a result of comparing focusing position information on 
the above 1 st with focusing position information on the above 2nd, when the relative 
difference becomes below in a predetermined value. Based on information showing a 
focus detection area corresponding to a picture selected at the time of prior 
photograph recording by the above-mentioned selection operation means, The 
electronic image pickup device according to claim 1 being constituted and becoming 
so that a picture recorded on a recording medium among two or more newly photoed 
pictures for selection may be chosen and a picture signal corresponding to this may 
be recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an electronic image pickup device and 
the electronic image pickup device which changes and records the object image in 
which image formation was carried out by the photographing optical system in detail 
on the electrical signal with which a picture is expressed using an image sensor. 
[0002] 

[Description of the Prior Art]The common camera etc. which perform photography etc. 
conventionally using a photographic film etc., In photographing devices, such as an 
electronic image pickup device which can acquire the picture signal of an electric 
signal using an image sensor etc., what was constituted by having various kinds of 
mechanisms, such as an automatic-focusing regulatory mechanism (henceforth an AF 
system), is generally put in practical use. 

[0003]In the AF system in such a photographing device etc. For example, in the 
predetermined focus detection area set up in the photography screen, form a focus 
detection means to detect a focusing position, carry out drive controlling of the 
photographing optical system etc. based on the detection result by this focus 
detection means, and by this. The thing to which are trying to make a focus perform to 
a desired object image is common. 

[0004]As a predetermined focus detection area for making the above-mentioned 
focus detection means detect a focusing position. In the usual case, the field of the 
predetermined range on the basis of the abbreviated central point on the imaging 
surface of an image sensor is set up among all the photographing areas which can be 
picturized by the predetermined region of the abbreviated central part of all the 
photography screens, i.e., an image sensor. 

[0005]However, in performing photography etc., the photographic subject for which a 
photography person asks is not necessarily in the center position of a photography 
screen. Therefore, when a focus detection area takes a photograph as mentioned 
above with the photographing device etc. which were set as the abbreviated central 
part of a photography screen. Since focusing operation will be made to the 
photographic subject thing in a different photography screen from a photography 
person's intention, there is a problem that it may become a photograph (picture) not 
focusing and what is called a blurred photograph (picture) to the photographic subject 
for which a photography person asks. 



[0006]Then, as a way stage for solving this, there is a means to perform a focus and to 
use what is called a manual focus method, with hand control by the volition of self 
[ person / photography ], for example. By self volition, a photography person moves 
this manual focus method with hand control, and the focus lens group to which a focus 
is made to perform among the photographing optical systems of a taking lens etc. by 
this, The focusing position (lens position) to the photographic subject of the request in 
a photography screen is determined. 

[0007]Since the focusing position certainly based on a photography person's intention 
can be determined according to this, the photograph (picture) which focused for the 
photographic subject for which a photography person asks can be obtained easily. In 
the camera etc. which adopted the single lens reflex camera REXX method, for 
example, this means is generally put in practical use from before. 
[0008]As another means for solving an above-mentioned problem, In the time of the 
AF operation which provides two or more predetermined focus detection areas which 
make a focusing position detect, and is performed in advance of photographing 
operation by a focus detection means, A photography person chooses a desired focus 
detection area from among two or more focus detection areas arbitrarily, and there 
are some which were constituted so that the focusing position of this selected focus 
detection area might be detected. 

[0009]It is very easy to set up two or more focus detection areas in all the 
photographing areas of a common image sensor conventionally. For this reason, 
usually it constitutes from a usual electronic image pickup device so that two or more 
focus detection areas may be provided on the imaging surface of an image sensor in 
order to perform focus detection, and focusing operation based on the picture signal 
acquired by photographing elements etc. may be performed using this. 
[0010]Based on two or more focusing position information which was set up in the 
photography screen and which is acquired for two or more focus detection areas of 
every, what was made to perform control which chooses a proper focus detection 
area automatically is proposed by JP,4-1 501 76,A etc., for example, 
[0011]The distance measuring equipment currently indicated by this JP,4-1501 76,A 
calculates two or more distance information acquired from two or more focusing 
detection areas, computes distance measurement data corresponding, respectively, 
and it is made to output this. According to this, auto select of the focusing position 
information which suited a photography person's intention can be made. 
[0012] 

[Problem(s) to be Solved by the Invention] However, although the means what is called 



by a manual focus method mentioned above can be said to be the most positive 
method as a means for making it focus to the photographic subject for which a 
photography person asks, The control means which drives a focus lens group etc. in 
order to perform focusing operation, a change mechanism with the AF system etc. 
which may be installed side by side, etc. may be needed, and there is a problem that 
operativity will get worse or a taking-lens system and the device itself will be enlarged. 
[001 3]A photography person a desired focus detection area by a means to make it 
choose arbitrarily, from two or more focus detection areas. In addition to the 
operating member which newly needs to allocate the control means for selection and 
determination directions, etc., and should operate a desired focus detection area at 
the time of photography at the time of photography, it will be complicated 
[ operativity j to operate such a selecting means, since it is necessary to make 
selection and determination of a desired focusing position whenever it performs 
photographing operation which is different whenever it changes a photographing area 
(composition), there is a problem that it cannot come out and perform acquiring good 
operativity. 

[0014]And it is expected that it can choose a proper focusing position automatically 
when the means currently indicated by above-mentioned JP,4-150176,A performs the 
usual photography. However, since there is a tendency for the distance difference 
between the photographic subject for which a photography person asks, and the 
photographic subject thing used as a background to become large, for example at the 
time of macro photographing, the central point of a photographing area will differ from 
the focusing position to a desired photographic subject greatly in this case. Therefore, 
the photographing condition usual [ at the time of macro photographing, etc. ] in the 
means currently indicated by above-mentioned JP,4-150176,A cannot say a suitable 
means under a greatly different photographing condition. 

[0015]The means currently indicated by above-mentioned JP,4-1 501 76,A, When it 
applies to the electronic image pickup device etc. which have a finder optical system 
which consists of a different optical system from the photographing optical system 
which photos an object image, Since the parallax (azimuth difference) produced 
between a photographing optical system and a finder optical system exists, a gap may 
arise further rather than the focusing position for which a photography person asks. 
[0016]The electronic image pickup device, i.e., the photographing optical system, and 
finder optical system of such a gestalt are the electronic image pickup device 
constituted by the different body. In performing macro photographing etc. using the 
device which has image display devices, such as an LCD monitor, usually in 



consideration of parallax occurring, it uses image display devices, such as an LCD 
monitor, as a finder, without using an optical finder. And according to such an LCD 
monitor etc., since the check of the focusing state was easy on the display screen, 
what used what is called a manual focus method was common. 
[0017]The place which this invention is made in view of the point mentioned above, 
and is made into the purpose, It is in providing the electronic image pickup device 
which has an AF system which can acquire and record the picture signal showing the 
picture of the request adapted to an intention of the photography person who made it 
focus certainly and correctly to the focusing position of the photographic subject for 
which a photography person asks. 

[0018]In the electronic image pickup device etc. which have a finder optical system 
which Gonsists of a different optical system from the photographing optical system 
which photos an object image, Also when taking a photograph using an optical finder, it 
has the AF system which made the desired focusing position focus certainly and 
correctly and which can acquire the picture signal showing a desired picture easily, 
and aims at providing the electronic image pickup device which can record this 
acquired picture signal. 
[0019] 

[Means for Solving the ProblemjAs for an electronic image pickup device by the 1st 
invention, this invention is characterized by that an electronic image pickup device 
which changes and records an object image in which image formation was carried out 
by photographing optical system on an electrical signal with which a picture is 
expressed using an image sensor comprises the following to achieve the above 
objects. 

A focus detection means which is set as a position within a photographing area which 
can be picturized with the above-mentioned image sensor and which detects a 
focusing position for two or more focus detection areas of every. 
A memory measure which records an electrical signal showing two or more pictures 
for selection photoed based on focusing position information detected for two or more 
above-mentioned focus detection areas of every by this focus detection means. 
An image display means which can display as a picture a picture signal acquired by the 
above-mentioned image sensor. 

A selection operation means to choose a picture signal showing a picture of a display 
control means controlled to display two or more above-mentioned pictures for 
selection to this image display means, and a request which should be recorded on a 
recording medium among two or more above-mentioned pictures for selection. 



[0020]A described image displaying means is controlled so that the 2nd invention 
makes a list display of a picture for selection of the above-mentioned plurality 
[ display control means / above-mentioned / top / of a described image displaying 
means / display screen ] make in an electronic Image pickup device by the 1 st 
above-mentioned invention. 

[0021]And in an electronic image pickup device by the 1st above-mentioned invention, 
the 3rd invention the above-mentioned display control means, A described image 
displaying means is controlled to make only a picture for selection which has the 
focusing position information which becomes more than a value predetermined in 
relative difference of focusing position information detected for two or more 
above-mentioned pictures for selection of every display on a display screen of a 
described image displaying means. 

[0022]In an electronic image pickup device by the 1st above-mentioned invention, the 
4th invention two or more above-mentioned focus detection areas, It is set up on a 
line which connects a point on an imaging surface of the above-mentioned image 
sensor corresponding to the central point on an imaging surface over all the 
photographing areas of the above-mentioned image sensor, and the central point of all 
the visual recognition ranges by an optical finder in case the above-mentioned 
photographing optical system Is in the maximum nearby position. 
C0023]The 1 st focusing position information that the 5th invention corresponds in an 
electronic image pickup device by the 1 st above-mentioned invention for every focus 
detection area of the above-mentioned plurality currently recorded by prior 
photography, A means to compare the 2nd [ which is recorded by new photography ] 
focusing position information corresponding for two or more focus detection areas of 
every is provided further. As a result of comparing focusing position Information on 
the above 1st with focusing position information on the above 2nd, when the relative 
difference becomes below in a predetermined value. Based on information showing a 
focus detection area corresponding to a picture selected at the time of prior 
photograph recording by the above-mentioned selection operation means, a picture 
recorded on a recording medium among two or more newly photoed pictures for 
selection is chosen, and it is constituted and becomes so that a picture signal 
corresponding to this may be recorded. 
[0024] 

[Embodiment of the Invention]Hereafter, the embodiment of a graphic display explains 
this invention. Drawing 1 is a block lineblock diagram showing the composition of the 



electronic image pickup device of one embodiment of this invention. 
[0025]Tlie taking-lens system 10 whose electronic image pickup device 1 of this 
embodiment is a photographing optical system, . Change into an electric signal the 
object image in which image formation is carried out by this taking-lens system 10. 
For example, the Image pick-up part 2 including the A/D conversion circuit etc. which 
change into a digital signal the picture signal (analog signal) changed by these image 
sensors [, such as an Image sensor, ], such as CCD, In order to make information. 
Including the image processing portion 3 which performs predetermined Image 
processing etc. to the picture signal outputted from this image pick-up part 2, the 
picture signal showing the digital-signal-ized picture, etc., memorize temporarily, For 
example, the buffer memory 4 for image data (picture signal) which consists of 
memory measures, such as DRAM, The display processing part 6 which is a display 
control means including the D/A conversion circuit etc. which change the image 
display device 7 which is an image display means which displays a picture, and the 
digital image signal memorized by the buffer memory 4 into the signal of the optimal 
gestalt for displaying on the image display device 7, The Records Department 5 which 
performs data processing to the gestalt which can record the digital image signal 
memorized by the buffer memory 4 on recording media (not shown), such as a memory 
card, and records on a recording medium. The focus detection means 8 which Is set as 
the position within the photographing area which can be picturized with an image 
sensor and which can detect a focusing position for two or more focus detection 
areas of every, respectively. The focusing lens driving means 9 which may make the 
focus lens group to which are a part of taking-lens system 10, and a focus Is made to 
perform by moving to an optical axis direction drive. It Is constituted by the system 
controller 1 1 grade which are each members forming (it mentions later for details), 
such as two or more input switches which input various kinds of input signals to this 
device 1, and a control means which controls this whole device 1. 
[0026]As the described image display 7, as shown in drawing 1 , displays etc. which are 
built in this device 1 and formed in one, such as a liquid crystal display (LCD) device 
and a plasma display device, are used. The contact button which may output the 
picture signal acquired with this device 1 apart from this is provided, and it may 
electrically be connected via this contact button, connecting cable, etc., and. The 
external display device formed in the different body, for example, a CRT monitor, TV 
device, etc., a large-sized LCD device, a plasma display device, etc. may be used in 
this device 1 (not shown). 

[0027]The picture selection means 1 2 which Is a selection operation means to 



mention later, as two or more above-mentioned input switches. The macro means for 
switching 1 3 which can be switched to the photographing mode which can perform the 
optimal operation for the macro photographing operation performed when the 
photographic subject of the request which should take a photograph is in a 
predetermined point-blank range field. There is second (2nd.) release SW1 5 grade 
which instructs generating of the release signal which makes photographing operation 
perform to be first (1st.) release SW14 which makes the automatic exposure (AE) 
function performed in advance of photographing operation, an automatic-focusing 
regulation (AF) function, etc. perform. 

[0028]Usually are formed so that this 1st. release SW14 and 2nd. release SW15 can be 
operated with the single release button etc. which consist of 2 stage switches, for 
example, but. It may be made to allocate not only this but the manual operation button 
which may operate SW14, for example, and the manual operation button which may 
operate SW15 with the gestalt made to become independent according to each. 
[0029]The picture selection means 12 is constituted by a rise (UP) key down (DOWN) 
key, decision key, etc. as shown in drawing 2 . This UP key and the DOWN key are 
operation switches made to generate the selection instructing signal for choosing a 
desired picture signal from the picture signal showing two or more pictures acquired 
by this device 1, A decision key is an operation switch made to generate the indication 
signal for opting for the selection instructing by the UP key and the DOWN key. 
[0030]And the above-mentioned Records Department 5 also performs data 
processing which serves as a signal of the gestalt which can perform various kinds of 
image processing in the picture signal currently recorded on the recording medium. 
Therefore, the picture signal showing the picture recorded on the recording medium 
can also display a picture now on the image display device 7 via Records Department 
5 and display processing part 6 grade. In drawing 1 , the recording medium which 
records a picture signal eventually is omitting the graphic display as what is contained 
at the Records Department 5. 

[0031] Drawing 3 is a block lineblock diagram taking out and showing only the focus 
detection means 8 in the above-mentioned electronic image pickup device 1. Drawing 
4_is a figure showing notionally two or more focusing detection areas which can be 
detected by this focus detection means 8. In this electronic image pickup device 1, 
the focus detection area n= 1-16 which is 16 focus detection areas is formed by 
dividing into abbreviated 16 division into equal parts of the lengthwise direction 4x 
transverse direction 4 all the photographing areas which can be picturized with an 
image sensor as shown in drawing 4 . 



C0032]That is, these 16 focus detection areas n (area n= 1-16). It is what shows the 
predetermined range established in order to make the focusing position information in 
the position within all the photographing areas detect based on the picture signal 
acquired by the image sensor, respectively. Setting out is made with the gestalt which 
divided the predetermined field on the imaging surface of an image sensor into matrix 
form. 

[0033]As shown in drawing 3 , the focus detection means 1 7 respectively 
corresponding to each focus~detection-area n is formed in each focus detection area 
n= 1-16 shown in drawing 4 . This focus detection means 17 for [ each ] area n 
performs a focus detecting action in each area n of every, and is carrying out the duty 
which computes focusing position information corresponding two or more 
above-mentioned focus detection area n= 1-16 of every, respectively. And it has a 
memory part for memorizing temporarily the information on the focusing position etc. 
which were computed by each area n of every, etc. in the focus detection means 1 7 
for [ these each ] area n, and is formed in it. 

[0034]And the focus detection means 8 in this device 1, As shown in drawing 3 , 
discriminate the signal corresponding to two or more focus detection areas from the 
imaging data obtained by the image pick-up part 2, i.e., the electrical signal showing a 
picture, (digital signal), and. The 1 st data discrimination means 1 6 which outputs the 
signal to the focus detection means 1 7 corresponding, respectively for each area. 
Each focusing position information corresponding to two or more focus detection area 
n= 1-16 computed by the focus detection means 17 for each area is summarized, and 
it is constituted by the 2nd data discrimination means 18 grade which discriminates 
from this to the system controller 1 1 , and may output it. 

[0035]The above-mentioned 1st-2nd data discrimination means 16 and 18, The 
selection command information about the picture signal chosen when an operator 
operated the picture selection means 12, etc. are received via the system controller 
11, and the control which discriminates from them and outputs the information about 
this selected picture signal, etc. is made (it mentions later for details). 
[0036]Next, the operation at the time of photography in case the operational mode of 
the electronic image pickup device 1 of this embodiment is set as normal 
photographing mode is explained below. 

[0037] Drawing 5 is a flow chart explaining the main operations at the time of the 
photographing operation in this device 1. When this device 1 performs photographing 
operation, an operator operates a main power supply switch (not shown) etc. first, and 
changes this device 1 into a power turn state. Thereby, if electric supply is made by 



this device 1, in Step SI of drawing 5 , this device 1 will be set as an initial state, and, 
subsequently will be in the waiting state of instructions by the operation switch etc. 
which are performed by the operator, i.e., a keystroke, in Step S2. 
[0038]The following step S3 is a confirmation step of 1st. release SW14. Here, if the 
command signal from the SW14 occurs when 1st. release SW14 is operated by the 
operator, this will be detected and it will shift to the subroutine (drawing 7 is explained 
in full detail) of processing of the following step S4, i.e., "1st. release processing." 
Then, after ending the processing, it progresses to processing of the following step S5. 
[0039]Step S5 is a confirmation step of 2nd. release SW15. When 2nd. release SW15 is 
operated by the operator, here. After it will shift to the subroutine ( drawing 1 1 is 
explained in full detail) of processing of the following step S6, i.e., "2nd. release 
processing^', if it is checked that the command signal from the SW1 5 has occurred, 
and the processing is completed. It will return to processing of the above-mentioned 
step 82, and will be in the waiting state of a keystroke again, and subsequent 
processings are repeated. 

[0040]On the other hand, Step S7 is a confirmation step of the picture selection 
means 1 2. Here, when the command signal from the picture selection means 1 2 is 
checked, it shifts to the subroutine ( drawing 1 3 and drawing 1 4 are explained in full 
detail) of the "screen selection process" of the following step S8. Then, after the 
processing is completed, it will return to processing of the above-mentioned step S2, 
and will be in the waiting state of a keystroke again, and subsequent processings are 
repeated. 

[0041]Step S9 is a confirmation step of the macro means for switching 13. Here, when 
the command signal from the macro means for switching 1 3 is checked, it shifts to the 
subroutine of "macroscopic change processing" of the following step S10. Then, after 
the processing is completed, it returns to processing of the above-mentioned step S2, 
and subsequent processings are repeated. 

[0042]In the electronic image pickup device 1 of this embodiment, 1st. release SW14 
and 2nd. release SW15 are taken as the gestalt which can be operated with the single 
release button etc. which consist of 2 stage switches, for example. Therefore, in this 
case, as shown in drawing 5 , it becomes the sequence that "2nd. release processing" 
is performed, after execution of "1st. release processing", but it is not restricted to 
this. 

[0043]Namely, when the manual operation button which may operate SW14, for 
example, and the manual operation button which may operate SW1 5 are allocated with 
the gestalt made to become independent according to each, setting to the processing 



after Step S2, as shown in drawing 6 — 1st. release SW14 — what is necessary is just 
to constitute the sequence made into the waiting state of the keystroke from -2nd. 
release SW15. picture selection means 12, and macroscopic means-for^switching 13 
grade In the flow chart shown in drawing 6 , it is the same as that of drawing 5 about 
other sequences. 

[0044]Next, the AF operation performed in this device 1 is explained. Drawing 7 is a 
flow chart which shows the subroutine of "1st. release processing" performed in this 
device 1 . Drawing 8 is a flow chart which shows the details of the subroutine of "AF 
processing" of drawing 7 . Drawing 9 is a figure showing notionally operation of the 
taking-lens system 10 at the time of AF operation. 

[0045]In Step S3 of above-mentioned drawing 5 , if the signal of 1st. release SW14 is 
checked, it will shift to the subroutine of "1st. release processing" of the following 
step S4. 

[0046]This "1st. release processing" returns to processing of Step S5 of drawing 4 , 
after the subroutine of the "air entrainment" shown in Step S1 1 and "AF processing" 
of Step SI 2 carries out sequential execution and these processings of each are 
performed, as shown in drawing 7 . Since it does not relate to this invention directly 
about the "air entrainment" shown in drawing 7 , the detailed explanation is omitted as 
what is depended on a well-known means. 

[0047]First, the flow of the operation in "AF processing" of this device 1 is explained 
briefly. As mentioned above, in this device 1 , it is controlled in response to the 
command signal from 1 st. release SW1 4 so that AF operation is started. Namely, if the 
system controller 11 receives the command signal from 1st. release SW14, The 
focusing lens driving means 9 is controlled, moving the focus lens group which 
constitutes a part of taking-lens system 1 0 by the means 9 in the direction in 
alignment with an optic axis, the image pick-up part 2 is controlled and detecting 
operation of the picture signal in two or more positions (lens position) set up 
beforehand is performed. 

[0048]ln this device 1 as two or more positions which are the targets of the detecting 
operation of a picture signal performed here, Within the limits which the taking-lens 
system 10 (focus lens group) can move to an optical axis direction as shown in 
drawing 9 , That is, five positions (lens position m= 1-5) are set up between the 
position (henceforth a nearby position) by the side of maximum near [ which may 
focus according to this lens system 10 ], and the position (henceforth a nonHimit 
position) by the side of infinite distance. 

[0049]And the focus detection means 8 calculates the focusing position 



corresponding to two or more focus detection area n= 1-16 every five picture signals 
based on five picture signals detected in these five lens positions m= 1-5, respectively, 
respectively. The result of an operation comes to be shown in drawing 1 0 mentioned 
later. 

[0050]Subsequently, based on the focusing position information corresponding to 
[ each ] each computed focus detection area n= 1-16, the system controller 11 
carries out drive controlling of the focus lens group of the taking-lens system 1 0 via 
the focusing lens driving means 9, and picturizes the picture for selection for 1 6 
sheets. The picture signal with which the picture which is 1 6 sheets from which a 
focusing position differs is expressed by this is acquired. That is, the picture which 
focused for every focus detection area will be acquired by 16 sheets. 
[0051]Here, the details of the subroutine of "AF processing^' in this device 1 are 
explained in more detail using the flow chart of drawing 8 . As shown in the subroutine 
of drawing 8 , first, in Step SI 3, "AF processing" in this device 1 performs initial 
setting of lens position m (refer to drawing 9 ), and progresses to processing of the 
following step SI 4. In this device 1, the initial state of lens position m is set to m= 1, 
i.e., a non-llmit position. 

[0052]In Step SI 4, the system controller 11 carries out drive controlling of the 
taking-lens system 10 (focus lens group) via the focusing lens driving means 9 as 
mentioned above, and moves this to predetermined lens position m. At this time, the 
picture signal which focused in the photographic subject thing of the non-limit 
position including an object image is acquired in the image pick-up part 2. This 
acquired picture signal is inputted into the focus detection means 8 (the 1st data 
discrimination means 1 6) as shown in drawing 3 . 

[0053]The following steps S15-S18 are steps which compute focus detection data 
based on the picture signal inputted into the 1 st data discrimination means 1 6 of the 
focus detection means 8. The processing performed here is focus detection 
processing for every [ in the picture signal acquired when a focus lens group was in 
lens position m ] focus detection area 1-16. 

[0054]First, in Step 315, initial setting of focus-detection-area n which should acquire 
focus detection data is performed. In this device 1, the [focus detection area 1] which 
shows the initial position of focus-detection-area n to n= 1, i.e., drawing 4 , is set up as 
an initial position. 

[0055]In [ that the data of the following focus~detection-area n should be acquired in 
the following step SI 6 after acquiring the focus detection data of 
focus-detection-area n in lens position m ] Step SI 7, It is set as 



focus-detection-area n=n+1 , and focus-detection-area n checks whether it is size 
(n> 16) rather than 16 in Step SI 8. Here, when it is judged that focus-detection-area 
n is 16 (n<=16) or less, it returns to processing of Step SI 6. and subsequent 
processings are repeated. 

[0056]focus-detection-area n — 16 — a large (n> 1 6) — it is — when judged, it is 
judged as that from which all the focus detection data for every [ in lens position m ] 
focus detection area 1-16 was acquired, and progresses to processing of the following 
step SI 9. 

[0057]In Step SI 9, that the picture signal in the following lens position m should be 
acquired, it is set as lens position m=m+1, and lens position m checks whether it is 
size (m> 5) rather than 5 in the following step S20. When a lens position is judged to be 
five (n<=5) or less here, it returns to processing of Step S14, and subsequent 
processings are repeated. On the other hand, when it is judged that lens position m 
became large rather than 5, this subroutine is ended (return) and it shifts to 
processing of Step S5 of drawing 5 . 

[0058]It seems that thus, the relation of the focus detection data for every focus 
detection area n= 1-16 and each lens position which were computed is shown in 
drawing 1 0 . Drawing 10 is a related figure taking and showing the focus detection data 
(contrast data) which acquired the lens position by the focus detection means 8 on 
the vertical axis on a horizontal axis, and shows the so-called example of the contrast 
curve in predetermined focus-detection-area n. 

[0059]AF processing performed by the focus detection means 8 in this device 1 . The 
high frequency component (output component of a high contrast position) etc. of the 
picture signal in each lens position m acquired by the image pick-up part 2 are 
detected, respectively. The focus detecting action (processing) what is called by a 
contrast detection system which detected the focal position is performed by 
detecting the maximum (peak value) of the result (contrast curve). 
[0060]Then, the focus detection means 1 7 for each focus detection area. Based on 
the contrast curve shown in drawing 10 acquired every focus detection area n= 1-16, 
the information on lens position m which shows the peak value in each 
focus-detection-area n as the information, i.e., the focusing position information, on a 
focus detection position. It memorizes in the memory etc. which it has in the inside, 
and outputs to the 2nd data discrimination means 18 as a series of data. 
[0061]Next, operation of 2nd. release SW15 will perform processing of processing of 
Step S6 of drawing 5 , i.e., "2nd. release processing" of drawing 1 1 . Here, "2nd. release 
processing" is explained below. Drawing 1 1 is a flow chart which shows the details of 



the subroutine of "2nd. release processing'' performed in this device 1 . 
[0062]This "2nd. release processing" is processing for moving lens position m based 
on the focusing position information acquired to each focus-detection-area n of every, 
and photoing two or more pictures for selection. 

[0063]In Step S21, the initial position of focus-detection-area n is first set as n= 1 
[the focus detection area 1 (refer to drawing 4) ]. Subsequently, in Step S22 the 
system controller 1 1 , The focusing position information (information on a lens 
position) corresponding to focus-detection-area n, etc. are read from the memory 
part of the focus detection means 17 via the 2nd data discrimination means 18 of the 
focus detection means 8, After performing focusing operation based on this, 
photographing operation is performed, and in Step S23, the picture signal is 
memorized to the buffer memory 4, after performing predetermined image processing. 
[0064]The system controller 11 of the focusing operation performed here is the 
operation to which it passes and drive controlling of the focus lens group of the 
taking-lens system 10 is carried out. and this is moved so that it may become 
predetermined lens position m (based on the read information) in an optical axis 
direction focusing lens driving means 9. Subsequently, the photographing operation 
performed is a series of operations which acquire the picture signal with which the 
system controller 1 1 makes it focusing operation interlocked with, controls the image 
pick-up part 2, and expresses the picture for one sheet. 

[0065]And various kinds of image processing will be performed to the picture signal 
acquired by doing in this way, and the result will be memorized to the buffer memory 4 
for the image data of this device 1 . 

[0066]Then, in Step S24, focus-detection-area n=n+1 is set up in order to perform 
photography based on the focal position information on the following 
focus-detection-area n, and it progresses to processing of Step S25. 
[0067]In Step S25, focus-detection-area n checks whether it is size (n> 1 6) rather 
than 16. Here, when it is judged that focus-detection-area n is 16 (n<=16) or less, it 
returns to processing of Step S22, and subsequent processings are repeated. 
[0068]focus-detection-area n — 16 — a large (n> 1 6) — it is — when judged, it is 
based on the focal position information on each focus detection area 1-16 — all (16 
sheets) — it is judged as that to which photographing operation was performed, this 
subroutine is ended (return), and it returns to processing of Step S2 of drawing 5 . 
[0069]Thus, the picture signal showing the picture for 1 6 sheets photoed based on the 
focal position information on each focus detection area n= 1-16 is memorized with the 
gestalt hierarchized as shown in drawing 1 2 by the buffer memory 4 for image data. 



[0070] Drawing 1 3 and drawing 1 4 are flow charts which show the details of the 
subroutine of "the screen selection process (refer to drawing 5) ^^ performed in this 
device 1. This "screen selection process" is checking the command signal from the 
picture selection means 1 2, and that processing is started. 
[0071 ]The "screen selection process" explained below is considered as the 
processing at the time of photographing operation being performed after that on the 
assumption that the photographing operation, i.e., "1st. release processing", according 
to this electronic image pickup device 1 for convenience and "2nd. release 
processing" of explanation are performed twice [ at least ] or more. 
[0072]Here, the photographing operation which should call the photographing 
operation made just before a "screen selection process" was performed "this 
photographing operation", for example, and was made further just before this 
"photographing operation" is expressed, for example as "the last photographing 
operation" etc., and is distinguished. 

[0073]The focusing position information corresponding to each focus detection area 
1-16 acquired at the time of the last photographing operation, The information 
(information, including the number of focus detection area, etc., that selective images 
correspond) about the picture selected, at the time of the last photographing 
operation, etc. are premised on what is already memorized by the memory part or 
buffer memory 4 grade of the focus detection means 8. 

[0074]However, when this is completely the first time that photographing operation is 
performed using the situation 1 which is not in such a premise, for example, this 
device, or when the variety of information at the time of photography does not exist in 
each memory last time for a certain reason resulting from discontinuation and others 
of a supplied power source, it thinks. In such a case, when it sets and imaging 
operation is performed, another different processing from the "picture selection 
process" explained here will be made, but the explanation about this is omitted. 
[0075]The "screen selection process" performed in this device 1, First, in Step S31 
shown in drawing 13 , the system controller 1 1 performs comparison with the 
information recorded at the time of the last photographing operation, i.e., each 
focusing position information corresponding to each focus detection area 1-16, and 
the focusing position information corresponding to each focus detection area acquired 
at the time of this photographing operation. Here, the focusing position information to 
compare is information on a lens position that it is indicated that the peak value of the 
contrast curve mentioned above. 

[0076]In the following step S32, when the area where the relative difference (distance 



difference) of the focusing position information (lens position) corresponding to the 
focus detection area of mutually corresponding homotopic becomes beyond a 
predetermined value as a result of the comparison in the above-mentioned step S31 
does not exist at all, it progresses to processing of Step S45. 

[0077]That is, it is a case where there is almost no change into all the photographing 
areas in the focusing position information on the picture of photography last time the 
picture of photography, and this time, in this case. The case where a photograph is 
taken, for example according to the composition same in abbreviation of the 
photographic subject thing same in abbreviation etc. serve as such a situation. 
Therefore, in such a situation, it can be presumed that the position in the photography 
screen of the photographic subject which a photography person means, i.e., desired 
focus detection area, is the same area as last time. 

[OOTSjThen, in this device 1, when the relative difference of the focusing position 
information at the time of photography becomes over all the photographing areas the 
time of the last photography, and this time as a result of processing of the 
above-mentioned step S32 below in a predetermined value (setting to omnifocal-lens 
detection area), processing as shown below is made. 

[0079]Among the information about the picture at the time of recording by a 
photography person choosing last time at the time of photography, namely, the 
number of focus detection area (No.). The number of the focus detection area which 
shows the picture of the request to which record to a recording medium should be 
made to perform at the time [ (call / hereafter / it / the last parameter) ] of this 
photography. It presumes that it is (calling it this parameter hereafter), and the picture 
photoed based on the focusing position information corresponding to the area of this 
parameter is controlled to record a signal on a recording medium. 
[0080]If it is based on drawing 1 3 and drawing 1 4 and this processing is explained in 
more detail, in Step S45 of drawing 1 3 , the information corresponding to the picture 
signal which performed recording operation to the recording medium at the time of the 
last photography, i.e., the information on the last parameter, will be first set up as this 
parameter. That is, it progresses to the recording processing after Step S51 of 
drawing 14 , after setting it as a focus-detection-area n= parameter. 
[0081]In Step S51, a photograph is taken in ''2nd. release processing" (refer to 
drawing 11 ) in this photographing operation, The picture signal photoed and 
memorized based on the focusing position information corresponding to 
focus-detection-area n of the parameter set up in the above-mentioned step S45 
among the picture signals of 16 sheets memorized by the buffer memory 4 is recorded 



on the recording medium of the Records Department 5. 

[0082]Then, further in [ make the 2nd data discrimination means 18 or buffer memory 
4 grade of the focus detection means 8 memorize the information on this parameter in 
Step S52, and ] the following step S53. After making the memory part of the focus 
detection means 1 7 for each focus detection area in the focus detection means 8. etc. 
memorize all the focusing position information corresponding to each focus detection 
area 1-16 at the time of this photography, a series of sequences are ended (return) 
and it returns to processing of Step S7 of above-mentioned drawing 5 . 
[0083]When at least one area where the relative difference of the focusing position 
information corresponding to the focus detection area of mutually corresponding 
homotopic becomes beyond a predetermined value in the above-mentioned step S32 
on the other hand as a result of the comparison in the above-mentioned step S31 is 
checked, it progresses to processing of Step S33. 

[0084]That is, being a case of the focusing position information on the picture of 
photography where change is seen in part at least the picture of photography and this 
time, and becoming such a situation last time, in this case, for example, the case 
where the photographic subject at the time of the last photography (composition) 
differs from the photographic subject at the time of this photography (composition) — 
abbreviated — when it is the same composition and a dynamic body is used as a 
photographic subject, it is a case where the object position in a photography screen 
changes etc. Therefore, in such a situation, the focus detection area of the request 
which a photography person means can be presumed to be a thing used as a different 
field from the time of the last photography. 

[0085]Then, in this device 1, in the processing after Step S33, the picture for which an 
operator asks among 16 picture signals which picturize at the time of this photography 
and are memorized by the buffer memory 4 is chosen, and control which records 
these selective images on a recording medium is performed. 

[0086]That is, in Step S33. all the 16 flags FLG (1-16) respectively corresponding to 
the focus detection area at the time of this photography (1~16) are set first (it is set 
as "FLG=r'). Subsequently, further in [ in Step S34, set the area number of 
focus-detection-area n (henceforth the standard area n) made into a comparative 
standard among the focus detection area n= 1-16 of photography this time as "n= 1 " , 
and ] Step S35, The area number of the focus detection area na (henceforth the 
comparison object area na) of the side which compares to this standard area n is set 
as na=1 . 

C0087]And in Step S36, the number of the comparison object area na and the standard 



area n is in agreement, or (na=n) the check of no or (na!=n) is made. Since standard 
area is the same as comparison object area when both are in agreement at this time 
(it is na=n), it progresses to processing of Step S40. 

[0088]In the above-mentioned step S36, when it is judged that both are not in 
agreement (it is na!=n), it progresses to processing of the following step 837, and 
judgment whether it is flag FLGna=1 is made in this step S37. Here, when it was 
FLGna!=1 (it is FLGna=0), i.e., it is judged that the flag FLGna is cleared, while 
progressing to processing of Step S40. when it is judged that it is FLGna=1. it 
progresses to processing of the following step S38. 

[0089]Since all the flags are set as "FLGna=1" in Step S33 to have mentioned the flag 
FLGna above, it will progress to processing of Step S38 in the first comparative 
judgment. 

[0090]In the following step S38, it is checked whether the relative difference of the 
focusing position information corresponding to focus-detection-area n and the 
focusing position information corresponding to the focus detection area na is less 
than a predetermined value. Here, rather than a predetermined value, when both 
relative difference is size, it progresses to processing of Step S40. 
[0091]When it is checked that both relative difference is less than a predetermined 
value (i.e., when becoming a picture signal which has the focusing position information 
same in abbreviation). It progresses to processing of the following step S39, and in 
this step S39, it progresses to processing of the following step S40, after clearing the 
flag FLGna (it is set as FLGna=0). Thus, it enables it to judge whether the 
below-mentioned display processing is performed by setting it as flag FLGna=0. 
[0092]That is. when the difference of the focusing position information to which the 
comparison object area na and the standard area n correspond, respectively is less 
than a predetermined value, two pictures acquired by the photographing operation 
performed based on the focusing position information corresponding to both areas 
must be the same things as abbreviation mutually here. 

[0093]Therefore, in the case where the picture which a photography person should 
record on a recording medium is chosen from two or more picture signals acquired by 
this photographing operation memorized by the buffer memory 4, When two or more 
picture signals photoed based on the focusing position information same in 
abbreviation among the picture signals of these plurality exist, it is efficient if only the 
picture signal for one sheet of them is outputted and displayed on the image display 
device 7. 

[0094]Then, in this device 1 , when two or more picture signals which have the 



focusing position information same in abbreviation exist, about the picture based on 
the comparison object area na, it is made not to perform the display to the image 
display device 7 performed in the below-mentioned processing. 
[0095]and — setting comparison object area as na=na+1 (increment), and setting to 
the following step S41 in Step S40, — the area na — 16 — a large (na>1 6) — it is — 
3{c^^9ic^9|c is checked. Here, when the area na is judged to be 1 6 (n<=1 6) or less, it 
returns to processing of Step S36, and subsequent processings are repeated. 
[0096]the comparison object area na — 16 — a large (na>16) — it is — when judged, 
it progresses to processing of the following step S42, and standard area is set as 
n=n+1 in this step S42. 

[0097]And in the following step S43, the standard area n checks whether it is size (n> 
1 6) rather than 1 6. here — the area n — 16 — a large (n> 1 6) — it is — when judged, 
it progresses to processing of Step S46 of drawing 14 . 

[0098]When the standard area n is judged to be 16 (n<=1 6) or less. If it progresses to 
processing of Step S44, it checks whether it is FLGn=1 in this step S44 and it is 
checked that it is FLGn=1, it will return to processing of the above-mentioned step 
S35, and subsequent processings will be repeated. Without setting this up as the 
standard area n, since it will be judged as that in which the picture signal which already 
has the focusing position information same in abbreviation exists if what is been 
FLGn!=1 (it is FLGn=0) is checked, it returns to processing of the above-mentioned 
step S42, and subsequent processings are repeated. 

[0099]Thus, in [ result of the comparison in the above-mentioned step S31 ] the 
above-mentioned step S32, To the focusing position Information and the focusing 
position information corresponding to [ this time ] each focus detection area 1-16 at 
the time of photography respectively corresponding to each focus detection area 
1-16 at the time of photography, last time. When the area which has the relative 
difference beyond a predetermined value exists, It judges that it is a picture signal 
which processes the above-mentioned steps S33-S44, as a result has the focusing 
position information same in abbreviation when the relative difference of the focusing 
position information between each focus detection area is less than a predetermined 
value, and flag FLGna=0 is set up. 

[0100]Selection and recording operation of a picture are performed in the processing 
after Step S46 shown in drawing 14 . That is, in Step 346, after setting it as the focus 
detection area n= 1, in Step S47, the picture signal photoed based on the focusing 
position information corresponding to focus-detection-area n is read from the buffer 
memory 4, and the picture based on this picture signal is displayed on the image 



display device 7. 

[0101]Next, in Steps S48-S50, the check of the key input signal of the picture 
selection means 1 2 is made. At Step S48, first the check of the keystroke command 
signal from the UP key (refer to drawing 2) among the picture selection means 12 in 
Step S49. At Step S50, the keystroke command signal from the decision key (refer to 
drawing 2) of the picture selection means 1 2 is checked for the check of the 
keystroke command signal from the DOWN key (refer to drawing 2) of the picture 
selection means 12, respectively. 

[0102]In Step S48, when the signal from the UP key is checked, it progresses to 
processing of Step S57, and focus-detection-area n is set as n+1 in this step S57 
(increment). This is operation of changing the picture which should be displayed on 
the image display device 7, and, specifically, is the instructions which should display 
the next picture (picture photoed based on the focusing position information 
corresponding to the area number n+1) of a picture (picture photoed based on the 
focusing position information corresponding to area number n) present on display. 
[0103]Next, in Step S58, it is checked whether focus detection area is n> 16. Here, in 
being the focus detection area n> 1 6, after progressing to processing of Step S60 and 
setting it as the focus detection area n= 1 in this step S60, it returns to processing of 
the above-mentioned step S47, and subsequent processings are repeated. 
[0104]Here, the case where it is the focus detection area n> 16 is a case where a 
picture present on display is a picture photoed based on the focusing position 
information corresponding to the focus detection area 16. In this device 1, since 16 
area is set up as focus detection area, the area n= 1 7 does not exist. Therefore, if the 
input instructions from the UP key are received in the case of the area n= 1 6, he is 
trying to set it as the area n= 1. 

[0105]On the other hand, in the above-mentioned step S58, in being the focus 
detection area n<=1 6, it progresses to processing of Step S59, and it checks in this 
step S59 whether it is FLGn=1. Here, in being FLGn=1, it returns to processing of the 
above-mentioned step S47, and repeats subsequent processings. In being FLGn!=1, it 
returns to processing of Step S57, and repeats subsequent processings. 
[0106]The processing in this step S59 is processing of a check of whether to output 
the picture signal showing the picture by which selection instructing was carried out 
to the image display device 7 by checking the state of FLGn=1. That is, the flag of the 
picture signal whose relative difference of focusing position information is less than a 
predetermined value is cleared by processing of the above-mentioned steps S33-S44 
(FLGn=0). Therefore, the processing in Step S59 is processing for outputting only the 



picture signal (data of FLG=1) with which the picture signal (data of FLG=0) with which 
these flags are cleared is eliminated, and the flag is set to the image display device 7. 
[0107]Next, in Step S49, when the signal from the DOWN key is checked, it 
progresses to processing of Step S55, and focus-detection-area n is set as n-1 in 
this step S55 (decrement). This is operation to change the picture which should be 
displayed on the image display device 7 like the above-mentioned UP key, and 
specifically, They are the instructions which should display the picture (picture 
photoed based on the focusing position information corresponding to the area number 
n-1) in front of a picture (picture photoed based on the focusing position information 
corresponding to area number n) present on display. 

[0108]Next, in Step S56, it is checked whether focus detection area is n< 16. Here, in 
being the focus detection area n< 1 6, after progressing to processing of Step S62 and 
setting it as the focus detection area n= 1 6 in this step S62, it returns to processing 
of the above-mentioned step S47, and subsequent processings are repeated. 
[0109]Here, the case where it is the focus detection area n< 16 is a case where a 
picture present on display is a picture photoed based on the focusing position 
information corresponding to the focus detection area 1. Since the area n= 0 before 
this does not exist even if it receives the input instructions from the DOWNUP key at 
this time, he is trying to set it as the area n= 1 6 in this case. 
[0110]On the other hand, in the above-mentioned step S56, in being the focus 
detection area n>=2, it progresses to processing of Step S61, and it checks in this 
step S61 whether it is FLGn=1. Here, in being FLGn=1, it returns to processing of the 
above-mentioned step S47, and repeats subsequent processings. In being FLGn!=1 . it 
returns to processing of Step S55, and repeats subsequent processings. 
[0111]The processing in this step S61 completely like the processing in the 
above-mentioned step S59, It is processing of a check of whether to output the 
picture signal showing the picture by which selection instructing was carried out to 
the image display device 7, and is processing for outputting only the picture signal 
(data of FLG=1) with which the flag is set to the image display device 7. 
[0112]And in Step S50, if the signal from a decision key is checked, it will progress to 
the recording processing of Steps S51-S53 mentioned above that the data of a 
picture on display on the display screen of the image display device 7 should be 
recorded on a recording medium at the time. 

[01 13]First in [ if recording processing is explained again here ] Step S51, The inside 
of the picture signal for 16 sheets which are photoed in this photographing operation 
and memorized by the buffer memory 4, The picture (picture signal photoed based on 



the focal position information corresponding to focus-detection-area n) in which 
selection instructing was carried out by the decision key in the above-mentioned step 
S50 is recorded on the recording medium of the Records Department 5. 
[0114]Then. in [ in Step S52, memorize the information on focus-detection-area n at 
this time (information on a parameter), and ] the following step S53, After memorizing 
all the focusing position information corresponding to each focus detection area 1-16 
of photography this time, a series of sequences are ended (return) and it returns to 
processing of Step S7 of above-mentioned drawing 5 . 

[01 1 5]Thus, in this device 1 , when the focusing position information on photography is 
last time abbreviated-in agreement the focusing position information on photography, 
and this time (Step S45). Without passing through a series of operations for choosing 
and directing a desired picture signal from Steps S33-S50, and S55 - processing of 
S62, i.e., two or more picture signals photoed based on the focusing position 
information corresponding to each focus detection area 1-16, The same focus 
detection area as the parameter of the focus detection area corresponding to the last 
selective images is chosen automatically, the picture signal corresponding to this is 
read from the buffer memory 4, and it records on the recording medium of the 
Records Department 5. 

[O116]0n the other hand, when the focusing position information on photography is 
not last time in agreement the focusing position information on photography, and this 
time. While the operator itself displays a picture on the image display device 7 by 
operating the picture selection means 12 (UP key, the DOWN key, and a decision key), 
selection instructing of the picture signal showing a desired picture is carried out, and 
this selected picture signal is recorded on a recording medium. 

[0117]In the electronic image pickup device 1 of this embodiment. When operational 
mode is set as normal photographing mode to have mentioned above, as shown in 
drawing 4 , he divides into 1 6 all the photographing areas which can be picturized with 
an image sensor at matrix form, and is trying to form 1 6 focus detection areas (focus 
detection area 1-16). 

[01 18]Not only this but as the number of partitions of this focus detection area, it is 
good as division of 5x5, 4x4, and 3x3 grade, for example. All the photographing areas 
are not depended on a means to divide into matrix form, for example, the ranges of 
predetermined [ of the inside within all the photographing areas ] (field near the 
approximately center part, etc.) are set up, and it may be made to divide into two or 
more fields within the limits of this. It is not necessary to divide each field into division 
into equal parts, and it may be made to perform predetermined setting out so that the 



rate that each field occupies if needed may be differed. 

[01 1 9]When displaying two or more picture signals currently recorded on the buffer 
memory 4 on the image display device 7, are trying to display one by one for every 
picture in selection of the picture after the above-mentioned step S46. and 
processing of record, but. For example, it is good on the display screen of the image 
display device 7 also as a display style of list displays which display all the pictures on 
matrix form side by side, such as what is called a multi display. 
[0120]In this case, first, by this photographing operation, it is begun to read all the 
picture signals for 1 6 sheets memorized by the buffer memory 4, and outputs to the 
display processing part 6. In this display processing part 6, after performing the 
reducing process to each picture signal, image processing, D/A conversion processing 
which are made into the optimal gestalt for displaying on the image display device 7, 
etc. so that all the pictures for 16 sheets can be displayed side by side in the 1 screen 
of the image display device 7, it outputs to the image display device 7. Thereby, on the 
display screen of the image display device 7, all the pictures for 16 sheets are put in 
order and displayed by the matrix form of vertical 4 picture x width 4 picture. 
[0121]And as for the selection process of a picture, being performed by the UP key 
and the DOWN key is same. In this case, the index for pointing to the picture under 
selection among the pictures of 1 6 sheets, for example, the index of displaying a 
closing line on the picture under selection, or making the image number under 
selection, etc. highlight etc., is displayed, and it is made to carry out the moving 
display of this index by operation of the UP key and the DOWN key. It is made to make 
what is necessary by this be just to perform selection instructing. 
[0122]When taking the gestalt of such a multi display, it is good also as a gestalt as ** 
the multi display screen which displays 4 of some pictures, for example, vertical 2x 
width 2 picture, pictures on matrix form other than the gestalt on which all the 
pictures are displayed on one screen side by side among the pictures of 1 6 sheets the 
first half of the 4th inning. 

[0123]Thus, as for this device 1, as the image display device 7, when it constitutes so 
that a picture may be displayed with the gestalt of a multi display on the display 
screen of the image display device 7 and this may choose a picture, it is desirable to 
use external display devices, such as a large-sized CRT monitor formed in a different 
body, etc. That is, since each picture can be more greatly displayed when such an 
external display device etc. are used, it is because there is an advantage of being easy 
to check the focusing state of each picture. 

[0124]By the way, in the usual case, in the electronic image pickup device which has a 



finder optical system formed of a different optical system, parallax (azimuth 
difference) produces the photographing optical system which photos an object image 
between a photographing optical system and a finder optical system. Parallax has this 
in the tendency used as a remarkable thing, so that it originates in the optic axis of a 
photographing optical system and the optic axis of a finder optical system not being in 
agreement and the distance to a photographic subject serves as near from an 
electronic image pickup device. 

[0125]Usually the index which shows all the photographing areas which can be 
picturized with an image sensor in the observation screen which a photographing 
optical system and a finder optical system are a finder optical system, and can 
recognize visually in the electronic image pickup device of the gestalt constituted by 
mutually different optical system, a focus detection area, etc. is shown. And a 
photography person determines desired composition and focusing position, and is 
made to have photographing operation performed based on the index formed in this 
finder optical system. 

[0126]Usually it is setting out for which it was suitable as a position of the index of 
this finder optical system when the usual photography was performed. That is, in the 
time of the usual photography, the abbreviated central point of the observation area 
by a finder optical system and the abbreviated central point of the photographing area 
which can be picturized with an image sensor are set up it be abbreviated-in 
agreement. And as for the index which shows a focus field, it is common to be set up 
near the abbreviated center position of all the photographing areas. 
[0127]However, in the electronic image pickup device constituted by the optical 
system from which a photographing optical system and a finder optical system differ. 
Since parallax arises as mentioned above, for example like macro photographing, When 
photoing the photographic subject in point-blank range that is, in the bottom of the 
photographing condition that parallax becomes large, a gap of some will arise between 
the abbreviated central point of the observation area by a finder optical system, and 
the abbreviated central point of the photographing area which can be picturized with 
an image sensor. 

[0128]Usually, it is in the tendency for the distance difference between the 
photographic subject (position which it is going to make focus) for which a 
photography person asks, and the photographic subject thing used as a background to 
become large, at the time of macro photographing. Therefore, it cannot be made to 
focus correctly to the position of the photographic subject for which a photography 
person asks in the case of the electronic image pickup device which has the AF 



system to which made it make a focus detecting action perform using the focus 
detection area established in the abbreviated central point of the observation area of 
a finder optical system. 

[0129]Then, in order to solve such a problem, the electronic image pickup device 1 of 
this embodiment is constituted as follows. Drawing 1 5 is a front view showing briefly 
the appearance of this electronic image pickup device 1. The light-emitting part 21 
grade of the taking^lens system 10 to which image formation of the object image is 
carried out optically, the finder optical system 20 which an object image is observed 
and performs the check of a photographing area, etc., and the strobe device used as 
the source of a filHn flash at the time of photographing operation is allocated in the 
front-face side of the electronic image pickup device 1 of this embodiment. 
[0130]The finder optical system 20 is formed of an optical system which is different in 
the taking^lens system 10, turns each optic axis to the photographic subject side, and 
is arranged so that clearly also by a diagram. And both arrange to an abbreviated 
horizontal direction and are stationed to it. 

[0131]Make an AE function, AF function, etc. which are performed in advance of 
photographing operation perform to the upper surface side of the device 1, and. The 
release button 22 made to generate the release signal which makes photographing 
operation perform, The macro changeover button 23 grade for switching the macro 
photographing mode which can perform the optimal operation for the macro 
photographing performed when the normal photographing mode to which the usual 
photography is made to perform, and the photographic subject which should be 
photoed are in a predetermined point-blank range field. The displaying means (not 
shown) etc. which display the state of these devices 1 , such as various switches, 
operational mode, etc. for operating this device 1, etc. are allocated. 
[01 32]The above-mentioned release button 22 serves as an operating member for 
cheating out of 1st. release SW14 and 2nd. release SW15 which are shown in 
above-mentioned drawing 1 t o an ON state by operating it. The above-mentioned 
macroscopic changeover button 23 serves as an operating member for cheating out of 
the macro means for switching 13 shown in above-mentioned drawing 1 t o an ON 
state by operating it. 

[0133]According to the finder optical system 20 in the electronic image pickup device 
1 constituted in this way. When observing a photographic subject, the relation 
between the observation area which can be recognized visually according to the finder 
optical system 20, and the image formation position of the object image in which image 
formation is carried out by the taking-lens system 1 0 on the imaging surface of image 



sensors (imaging device), such as CCD, comes to be shown in drawing 1 6 a nd drawing 
12- 

[0134] Drawing 16 a nd drawing 1 7 are the figures showing notionally the relation 
between the photographic subject by the finder optical system 20 of the electronic 
image pickup device 1 of this embodiment, and the image formation position in which 
this photographic subject carries out image formation on the imaging surface of an 
image sensor. Drawing 1 7 shows the case where it observes from the arrow X 
direction of explanation which shows drawing 1 6 t he imaging surface of an image 
sensor for convenience. 

[0135]The case where photographic subject A-B-Q-D from which it is located on the 
line which is abbreviated-in agreement with the optic axis of the finder optical system 
20 in this device 1, and only the distance from this device 1 differs here is observed 
according to the finder optical system 20 shall be considered. 

[0136]First, when the photographic subject A in abbreviated infinite distance ( drawing 
16 is shown as the distance 1) is observed in the abbreviated center position of the 
finder optical system 20, the image formation position of the photographic subject A in 
which image formation is carried out by the taking-lens system 10 turns into a 
position shown with the numerals A1 of drawing 16 and drawing 17 used as the 
approximately central position of the imaging surface of an image sensor. Therefore, 
what is necessary is just to set the index which shows a focus detection area in the 
photographing area of the finder optical system 20 as the approximately center part of 
the observation screen of the finder optical system 20 in this case. This is a case 
where the usual photography is performed. 

[0137]Next. when photographic subject B-Q-D which has comparatively the distance 
from the electronic image pickup device 1 to a photographic subject in a nearby 
position (the distance 2. 3, and 4 of drawing 1 6 shows) is observed in the abbreviated 
center position of the finder optical system 20, Image formation of each image 
formation position of photographic subject B-Q-D in which image formation is carried 
out by the taking-lens system 10 will be carried out to the position shown on the 
imaging surface of an image sensor with the numerals B1. 01, and D1 of drawing 1 6 
and drawing 1 7 , respectively. This is a case where macro photographing is performed. 
Here, distance 2 is made into the most distant position of a macro area, and distance 
4 is made into the maximum nearby position of a macro area. 

[0138]That is, the object image by which image formation is carried out on the imaging 
surface of an image sensor becomes remarkable [ the tendency to estrange from the 
center position ], so that the distance from the electronic image pickup device 1 to 



photographic subject B-D becomes near at the time of macro photographing. And the 
locus of the point in which an object image carries out image formation on the imaging 
surface of an image sensor serves as a line which connects the abbreviated central 
point of the photographing area by an image sensor, and the abbreviated central point 
of the photographing area in the maximum nearby position in this case. 
[0139]So, in the electronic image pickup device 1 of this embodiment. When the 
distance to a desired photographic subject is within a predetermined distance, The 
operational mode of the electronic image pickup device 1 is made to shift to macro 
photographing mode by making the macro means for switching 1 3 into an ON state, 
and it enables it for the time of photography of the photographic subject in 
point-blank range to perform optimal photography by operating the macro changeover 
button 23. 

[0140]And when it does in this way and operational mode is set as macro 
photographing mode, the focus detection area for performing focus detection is set up 
as shown in drawing 1 8 . Drawing 18 is a figure showing notionally four focus detection 
areas (area) set up on the imaging surface of an image sensor at the time of the macro 
photographing mode of this device 1. 

[0141]As shown in drawing 1 8 , at the time of the macro photographing mode of this 
device 1. The area n= 1 set as the field of the abbreviated center section on the 
imaging surface of an image sensor, In the case where set the photographic subject 
between the positions by the side of maximum near to the abbreviated center position 
of the finder optical system 20, respectively, and it is observed to it from the position 
by the side of the maximum ** of a macro photographing field. The four focus 
detection area n= 1-4 of n= 2-4 set as each area part on the imaging surface where 
image formation of the object image is carried out is set up. Thus, the focus detection 
area at the time of macro photographing mode is put in order and arranged on the line 
which connects the abbreviated central point on the imaging surface of an image 
sensor, and the abbreviated central point of the photographing area in the maximum 
nearby position of a macro photographing field. And actual AF operation is performed 
using this four focus-detection-area n. 

[0142]In this case, the AF operation which can be set is explained briefly [ below ] 
about the AF operation at the time of macro photographing here, although it is the 
same as that of the operation at the time of above-mentioned usual photography 
fundamentally. First, if an operator operates the macro changeover button 23, the 
operational mode of this device 1 will shift to macro photographing mode. When an 
operator operates the release button 22, in this state the system controller 11, 



Detecting operation of the picture signal in four predetermined lens positions set up 
beforehand is performed by the image pick-up part 2, moving the focus lens group of 
the taking^lens system 10 to an optical axis direction via the focusing lens driving 
means 9 in response to the command signal from 1st. release SW14. Predetermined 
lens position m at this time is predetermined two or more positions of macro area 
within the limits. And the focus detection means 8 calculates the focusing position 
which corresponds every four focus detection area 1-4, respectively based on each 
picture signal detected in predetermined lens position m (refer to drawing 8 , drawing 9 , 
and drawing 10) . 

C0143]Subsequently, the system controller 11 receives the instructions from 2nd. 
release SW1 5, Based on the focusing position information computed by each 
focus-detection-area n of every, drive controlling of the focus lens group of the 
taking-lens system 10 is carried out via the focusing lens driving means 9, and imaging 
operation of four pictures for selection is performed. The picture signal with which this 
expresses the picture of four sheets from which the focusing position based on the 
focusing position information corresponding to each focus-detection-area n differs is 
acquired (refer to drawing 1 1 ). 

[0144]Thus, the picture signal for four sheets photoed based on the focusing position 
information on each focus detection area n= 1-4 is memorized with the gestalt 
hierarchized as shown in drawing 1 9 by the buffer memory 4 for image data. 
[0145]And as shown in drawing 20 and drawing 21 , the subroutine of the "screen 
selection process" at the time of macro photographing is performed, the "screen 
selection process" (refer to drawing 1 3 and drawing 14 ) at the time of photography 
usual [ above-mentioned ] in the flow of the fundamental operation — abbreviated — 
it is the same. [ at the time of macro photographing / the "screen selection 
process" ] That is, it is only differing in that set to n= 4 setting out of the focus 
detection area which should perform AF operation at the time of macro photographing 
as mentioned above, and these four fields are made to perform selection operation of 
the focus detecting action, the photographing operation, and the picture of a picture 
signal, etc. Therefore, the detailed explanation is omitted. 

[0146]He is trying for the step number which added 100 to each step number (S) in 
drawing 1 3 and drawing 14 t o show each step in drawing 20 a nd drawing 21 . 
[01 47] As explained above, according to the one above-mentioned embodiment, 
display two or more pictures photoed based on the focusing position information 
which was set up in the photographing area, and which was detected for two or more 
focus detection areas of every, respectively one by one on the display screen of the 



image display device 7, or a list display is carried out, Since it constituted so that 
selection instructing of the desired picture might be carried out using the picture 
selection means 12 while the photography person checked these pictures, the picture 
signal showing the picture which focused in the position for which a photography 
person asks is certainly recordable. 

[0148]Since two or more pictures are simultaneously observable on the same screen 
if it is made to perform the list display (multi display) which can display simultaneously 
two or more acquired pictures for selection, comparison etc. become easy and it 
becomes easy [ the judgment at the time of therefore carrying out selection 
instructing of the desired picture ]. Therefore, it can contribute to improvement in 
operativity. 

[0149]And compare mutually the focusing position information in two or more focus 
detection areas, and when there is little relative difference of focusing position 
information (it is below a predetermined value), the grade which is convenient 
practically — abbreviated — since it can presume that it is the same picture, only a 
required picture can be efficiently displayed on that of the selection instructing of a 
picture performed after photography by controlling so that the relative difference of 
focusing position information overlaps and does not display the picture for selection 
as for which below a predetermined value becomes. Therefore, the useless operation 
at the time of this choosing a picture, etc. are abandoned, the time concerning the 
display of a picture, etc. can be saved and better operativity can be acquired. 
[0150]On the other hand, in switching to macro photographing mode and performing 
photographing operation. Since it constituted so that the focus detection area 
supposing the parallax produced between a finder optical system and a taking-lens 
system might be set up according to the change to macro photographing mode, 
parallax is absorbed efficiently and it becomes easy to perform exact AF operation. 
Therefore, it can perform certainly, without the photography at the time of macro 
photographing mode going wrong, and the picture signal of the request which made the 
desired position focus is easily acquirable. 

[0151]Memorize information, including the focusing position information at the time of 
photography, the number of the focus detection area corresponding to selective 
images, etc., last time, and at the time of next photographing operation, the 
photographic subject at the time of the last photographing operation (composition) 
since this was referred to — abbreviated, when it is said that a photograph is taken 
according to the same composition, Since processing of a part of photographing 
operation was omitted, save a photography person's time and effort and it contributes 



to improvement in operativity. and the processing time of photographing operation can 

be shortened. 

[0152] 

[Effect of the Invention]As stated above, according to this invention, the electronic 
image pickup device which has an AF system which can acquire and record the 
picture signal showing the picture of the request adapted to an intention of the 
photography person who made it focus certainly and correctly to the focusing position 
of the photographic subject for which a photography person asks can be provided. 
[0153]In the electronic image pickup device etc. which have a finder optical system 
which consists of a different optical system from the photographing optical system 
which photos an object image, Also when taking a photograph using an optical finder, it 
has an AF system which can acquire easily the picture signal showing the picture for 
which the photography person who made the desired focusing position focus certainly 
and correctly asks, and the electronic image pickup device which can record this 
acquired picture signal can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he block lineblock diagram showing the composition of the electronic 
image pickup device of one embodiment of this invention. 

[Drawing 2]T he block lineblock diagram showing the details of the picture selection 

means in the electronic image pickup device of drawing 1 . 

[Drawing 3]T he block lineblock diagram taking out and showing only the focus 

detection means in the electronic image pickup device of drawing 1 . 

[Drawing 4]T he key map showing two or more focusing detection areas which can be 

detected by the focus detection means of drawing 3 . 

[Drawing 5]T he flow chart which shows the main operations at the time of the 
photographing operation in the electronic image pickup device of drawing 1 . 
[Drawing 6] The flow chart which shows another example of the main operations at the 
time of the photographing operation in the electronic image pickup device of drawing 1 . 
[Drawing 7] The flow chart which shows the subroutine of "1st. release processing" 
performed in the electronic image pickup device of drawing 1 . 
[Drawing 8] The flow chart which shows the details of the subroutine of "AF 
processing" of drawing 7 . 



[Drawing 9] The key map showing operation of a taking-lens system at the time of the 
AF operation performed in the electronic image pickup device of drawing 1 . 
[Drawing lOjT he figure in which being a figure showing the relation of the focus 
detection data and the lens position which were acquired by the focus detection 
means in the electronic image pickup device of drawing 1 , and showing an example of 
the contrast curve In predetermined focus detection area. 

[Drawing 11]T he flow chart which shows the subroutine of "2nd. release processing" 
performed in the electronic image pickup device of drawing 1 . 
[Drawing 123T he key map showing the picture signal for 16 sheets which were 
acquired by "2nd release processing" of drawing 1 1 , and were memorized by the 
buffer memory for Image data. 

[Drawing 1 3]T he flow chart which shows the details of the subroutine of the "screen 
selection process" performed in the electronic image pickup device of drawing 1 . 
[Drawing 143T he flow chart which shows the details of the subroutine of the "screen 
selection process" performed in the electronic image pickup device of drawing 1 . 
[Drawing 15] The front view showing briefly the appearance of the electronic image 
pickup device of drawing 1 . 

[Drawing 16] The key map showing the relation between the observation position of 
the photographic subject by the finder optical system of the electronic image pickup 
device of drawing 1 , and the image formation position on the imaging surface of the 
image sensor of this photographic subject. 

[Drawing 1 7] The key map showing the relation between the observation position of 
the photographic subject by the finder optical system of the electronic image pickup 
device of drawing 1 , and the image formation position on the imaging surface of the 
image sensor of this photographic subject. 

[Drawing 18]T he key map showing four focus detection area set up on the imaging 
surface of an image sensor at the time of the macro photographing mode in the 
electronic Image pickup device of drawing 1 . 

[Drawing 1 9]T he key map showing the picture signal for four sheets which were 
acquired by "2nd. release processing" performed when there is an electronic image 
pickup device of drawing 1 at the time of macro photographing mode, and were 
memorized by the buffer memory for image data. 

[Drawing 20] The flow chart which shows the details of the subroutine of the "screen 
selection process" performed when there is an electronic image pickup device of 
drawing 1 at the time of macro photographing mode. 

[Drawing 21]T he flow chart which shows the details of the subroutine of the "screen 



selection process performed when there is an electronic image pickup device of 
drawing 1 at the time of macro photographing mode. 
[Description of Notations] 

1 .... Electronic image pickup device 

2 .... Image pick-up parts (an image sensor, an A/D conversion circuit, etc.) 

3 .... Image processing portion 

4 .... Buffer memory (memory measure) 

5 .... Records Department 

6 .... Display processing part (display control means) 

7 .... Image display device (image display means) 

8 .... Focus detection means 

9 .... Focusing lens driving means 

10 .... Taking-lens system (photographing optical system) 

1 1 .... System controller (control means) 

12 .... Picture selection means (selection operation means) 

1 3 .... Macroscopic means for switching 

14 .... 1st. release SW 

15 .... 2nd. release SW 

16 .... The 1st data discrimination means 

1 7 .... Focus detection means for each area 

18 .... The 2nd data discrimination means 
20 .... Finder optical system 

22 .... Release button 

23 .... Macroscopic changeover button 
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mmmzMmirm2a>^MMm.mmt ^btrnti^f^ 
i$i^i,zB,mL. ±mmi(o-^&&mmt±mm2co 

aTi^i.«^t{i. ms!!cr)mmmmz±smmmf^ 
^mzi:'^xm.^tifcmmznmthM}miiimm^ 
mh'tmizm-:}\^x. mt:i^m^fit:mf!i<r>mR^ 
mmco 0 ibEBmmzMmtmmi'MiR i . iituzn 
m-rimmm^t:wmti>J:oizm^^tLx^^i>zb^ 

[00 24] 

*^BB^ijBB-ri.. mat. :i^m<o-mmmm<on'f 
[0025] 1 mm^ 

^^Tht^U yXm lot. ZffiWt^^yyX^ 1 0 

izx K)m^^tihm^m,^'mmiBmz^m-th. 
mmc c DWcom^m^m^ffimm^mzx -o 

t3^m-tl.A/D^jiIIIS«^S:-g-tfJSfig|52t. CK?)^ 

«gp 2 i^^injj^timmimi^ici Lxpmcommm. 
mh-tmimm^<^mm-m'jiznimt>^ifcib 

{c. Mx.{fDRAM*<?)ia'li¥K*^^>=5rl.li«T-:? 



4 JcEtt$ny"cf-'i^':^';««ffi^?:B®«*iia7 m 

l.«^m#gl8i:. muyxmioffy-^xh-^x 

mumz^mi-^ ^ tx'm}mmm^j:h Lubi y ^ 
mot. :^m.iizMLx^m<oxm^-^x:htm 
t . 1 (Ti^kmmm-tmm^fAx'h & i^xt-j^ 

ayhti-yl imi,zX':'Xm^^tLX\^?> , 
[0026] ±Mm^m?rmS7 t tT H 1 tS^f 

?SST-fX7-^^ (LCD) ^*■^r9X-?T-^;^r^- 
X. mmnzim^fimtrnz. ^mi timmz 

■^^M<oL c D^s • -t xyv^ mwm 
■^m\^xi>%\^ m^^) . 

[0027] ±Smm.<nXti:^A -v^t UTti, ^mt 

hwrni/^^wcch h H^Mfx^a 1 2 1 . 

^^j:hfih~^^ ^mmmzmmf^mmm^i u^hm 
B^-Yizm^mt^h-^-^umm^mst. imm 
mc5fe4'5T=ff^ri5tT.i.i»^ffi (AE) «*&^g«fm 

mm (AF) mmmt:mi^Li^hyr-xh ( 1 s 

t. ) P-U-XSW14t. «#«lf^S-»ff-frLJ6I.P 
U -Xfi-^<0|&fef-J|^?. ■^•fyyY {2nd. )VV 
-XSWl 5WJ)-I>« 

[0 0 28] ^fc, St. H)-XSW14i:2 
nd. VU-XSWl 5t(i. fiajx-ffzax-f <yf-*>^> 

W14^«lf^;?-t#a^f^;K:5'yfc. SWl 5S:i6f^§ 
Xdl,zLXi>!^\'\ 

[0029] *7t. W^»?^^12{±, ia2t:^-rJ: 
3 tr-yr (UP) df- . ^j'v,^ (DOWN) ^~ ■ m 
&^~mi,zx-oxm&^tLX^^h. zcoup^~Rx/D 
owN^-{i. zmmnzxmn^ixfimmmm 

iRm^m^^:m.^'tmi¥x^ -vi-x-h*). mm- 

«i. UP^-Al^DOWN^-izX^mil^^^yi&t 
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[ 0 0 3 0 ] -eLT. ±iefB«fi55{±. mmmzsm 
[ 0 0 3 1 ] 03 a. mmFf-mmsmmi \,zmt^ 

1 fcfci-^Ta. ISI4 tc^^-t J: -3 fcm*^- 

1 6 m^l.Z'^m-th i i: -C 1 6 ffltfOJijSKffi^^-CJ) 

[ 0 0 3 2 ] 13 . .rtL^, 1 6««^|;Samffi«n 
(xyrn=l~l 6) m'm=T-\lzS:'oX%(:>ilfz 

mmm^zm':s\ ■^x±^§mmMfi(m'&<mmzii tts 
■^^a«if««^a&tT^ri3 L»}tti.mzmn(:>iim 

ii^^-^tix^^hhcoxh^. 

[0 033] gI4fc«^^3i^l^a}xyTn=l~l 6 

tfi, 113 ts^-r i -5 tc^timomi^il^tiixU r n t 

izm^Mmmm-^x . ±mmwxmj^M&:r. u r 
n= 1-1 6mm]m-&^M&Mwmi^ti^timtii 

[0 0 34] ^LT. *^aitCfcftl.^m^g8 
{i. ll3tcs^-rJ: t»ffigP2fci O^'^ixJtamr- 
Hii-feli«^*i5-t«»ft# {T->'^;Hi^) 

m^i -etimsjiE-ti.^ y rffl«om^*^aj#a 1 7 
t a}:fj-r 1 T-^'^jsws 1 6 k , #x y rmcoM 

jisMiH^m lUz^-y TWffl §^-t«a«0;t.^tr^tt!x U 
Tn= 1-1 6t»i6-r.g.#-^firSffifg^2rt i:*!. 
fc^tc. ;iiiS->^;^TA3yho-9i ii,zMLXM^i 

LxiiitiLmm2'f-mmmi amizx-^xmss, 

[ 0 0 3 5 ] i^tS. ±iBII 1 • ^27--:^'#S'J*S 1 6 



[0036] *«m?om^6<)fi^^g 1 m 

[ 0 0 3 7 ] HI 5 a, 1 i,ziii,f^mmM¥m(^± 
^^mmmmiri.yo~i-^-hX'hi. ^mmuz 
x-^xmmi^^mo^izii. mmi±. t-r^-m 

:ty^^t-ri., :*:iiaifc*&l;*^'^§^l. 
I>i:. ll5mx'yrsifcfeV%T. *^Sl{i:. MB 

[0 0 3 8] JjiJcOXx'yrssa, 1st. i^y-xs 
wi4«o«igxf- >yrf&.g.. c:::t:\ »f^#tcJ;9i 
St. l/y-::<:swi4*<Sf^§fLS^:i:tJ:-oT, lai 
SW 1 4 *^ 4>(Otg4rfS^*^'lte-r b . .rti.$-^ffi tT 
<X<?)XT-yrS4(?DMffl. BlI-^ r 1 s t . l^y-XM 
a J Wy;p-f-y (ia7fc:*5V>Ti^.&) i^mtt 

m&iizmtt, 

[00 39] X7^-yrS5{i. 2nd. t-y-X'SWl 

505liSXx-y7"r*l>. :iZX\ ##^CJ;02n 
d. uy-XSWl 5*^»#Sm.ii:tJ;i9. IrISW 

<?):x.f-.y7°S6c^^3ia, BP*) r2 nd. t^y— XSILaj 
co-^7';V~^y mi ll,zi3\,rzmm-h) izW^t. 

mmmtf^mT-f^ t , ±^«xt >y r s 2 osoafcM 

[0040] ;^-r >y r s 7 tt. wmUfR^S 1 2 
<05ii2xf -yrt'S)!... Hfim^Ki 2*^^. 
com'^m^-ifim^^iifcim^izii^ m,XTvTS8<o 

THffl^Maj tfo-tfy/p-f-y (lai 3 ■ Hi 4fcfc 

±M<^xy'-yrs2<D9mizm^. wm^-?jj<7) 

[0041] tti. Xr'yrS9{±, '^i'uim^&l 

ii'i^ffm^m^mm^titii^^izit. ixcoxT-z-rs 

1 OCT) r-^i^nrnMSj co'fy'jV-i-yi/Zfr^i-l. 
|SlMa*f^T-r-l. i: , ±M<0:x.r- -y r S 2 <5DM 

[ 0 0 4 2 ] 2^l|]5feJ^IScO«i^W»mSa 1 tfe 
V^t"{is 1st. Wy-XSWl 4i:2nd. P-y-X 

swi 5Ui. mmrmx^ 'y^i?h^£hw--ffiv^) 

-XTfssymzx-^xfmLd hmmh Lx\^h. ltz 

■h^-oX. msizi^-fi. 3 r 1 s t . 

y -x^a J coMfmt. r 2 n d . w y -x«ij #f 
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[ 0 0 4 3 ] ap-ii. ^J^«'SW1 4 ^i!l#$-yi#l.tif^ 

iz^-fx 0 fcxf - -y 7° s 2 imcomiizm^x . i s 

t. n;-XSW14 •2nd. VU-XSWl 5 -ffl 

[0044] mz. *^gi ^^^3^,^•cll^T§i^•&AFi^l 

v]-i-^-hvht. tfz. lasts. ia7(?) rAP^iji 

tJt, ii9«±. AFUfpmzm^^uyxm 
ocommmM'oi,z7p-tmTh&. 

[0045] ±afiOBl5«x-r>yrs3tcioV>Ts Is 
'yTS4£0 r 1 s t . m-XiPlj «o-t:/;l/-^yfc: 

[oo46]i<?)rist. ISlTtc 

^•ri a y^x-yrs 1 1 tSK-r TAEMilj fc, 
T-yrs 1 2(7) r AF»lj <0-9-77l'-f->-Mli»:lltf 

f^, ll4(7);^X'y7"S 5(7)5!lB|fcMl.o ^fc. HTtS^ 

[0047] t-f , 2|sSai« TAFSIiaj ttjft&ift 
#oaEtL^f§#{c^Bgt- s , ±3* Lit J: 3 fc:*^ 1 
1st. wy-XSW14*^^>(0jg^|i#^ 

mfx. AFnf^ii^mmti&i.di,zum^tix\>^i,. 
mh. vXT-A3yhD-9i i{i> 1st. py-x 

SWl 4*^^>cOJM^fS-¥&S(tl>t. :^;:^,U>'X 

(r>-umm-^y^-:^xuy:mt:mnz^^d:fT\^ 
[0048] z.z'(:-if^j:htimmm^mmmm 

m9iz^J:dl,zt^UyxmiO {<r)-7^-^X 

vyxm) t^^m-nuzmiU^hmm^. n^i^vy 
xmi Q\zi.^^^v^hmmmnm. km. 

1-5) ^KSUTV%§. 

[0049] ^LT. #^m*ia8{i. ifL^>ii:-5« 



m^ji. u r n = 1 1 6 1 ^ixm^t^E-r I. -^meKtr 

[0050] i/Xf-A3 y b 0-5 1 1 {±s i: 
'jrn=i~i6 fc#*fj6-r 

^VLTJi^l^yX^l 0«7*-;^?X^yX¥fSrSglSfJ 
16&^c0Sll?fflH^?rSm-ri.. ^ItLti-J 

1 6&:})-SX#§iil. ; t ^1. . 
[005 1] Z.Z.X\ -i^WUZiiVfh rAFSaajCO 

1 3(c:feV^Ts l^yXfuam (Ill9#ti) coWiS^S: 
ff^-5T. »:ox-ryrsi4«mtcittif. *^Sl 
ttfeV^Tfi, ^yXfi:i:in<7)tDffl«,^^m=l. •O^f) 

[0 0 5 2] Xf-y7°S14tCfcV^T. xXxAayh 

0-91 1«. JJ^<7)j:3fc7*-;{rXP-yxlgif^|g 

9S::frt-CSPVyX^l 0 («7:r-;<?Xl/yXS) 
SriBilM^t. i^^^El^^<7)^yXfiSmfc^|^|§^i: 

ii:tli#fi^t4. H3fc^-rJ;-3t:^:^tii#^8 
^lT-^#;3'J#Sl 6) tA:*? 
[0053] }3i:<7)Xx-y7'S 1 5~S 1 Bii, #.*^ttj 
#a8«m 1 ir—9mW%. l e fc:A:^§:h.:tBmf|-^ 

{c*-:Jv^T^jS«mf ^ »:ai-r.&xf - >y rr^-s . 

C ; X'^hfx. h Wm. . 7 ^ X y XfP y Xfi 

■mfcSbi. t % \,zm^iitcMm.mzm-^h^-mm, 
xuTi~i emffmmmmx'hh, 

[0 0 54] ±-f^ XT-y7°Sl 51C*3V^T. ^^Sl^aj 
T-:?' trffi^f -r^S *.;^^aix 'J r n<7)tOii^S:ff^ 

?r n = 1. flp-i3ia4 {z^-f \MMm^^} T 1 ] 

[0055] <X<^xr >y r s 1 6 tisv^T , uyx&m 

m tijfti. «-^,^tux urn coMj^mmf- ^ ^mn t 

■f >y7-S 1 7 {CcBV-iT , ^,;*>mx U T n = n + 1 
SLs Xf-yrslStcfeV-iT. :t.)^«!±}xyTn*n 
6J;0i>:*:(n>l6) ■C-3b.&*^l?*^«Jii2S:-ri.o 

^x\ *ii[«ia5xy r n*5 1 6OT ( i e ) -e&i. 

tmrn^fifzik^i^zii^ xr-'/Ts 1 effimnzm.^. 

[00 5 6] tfz. MMk^:i:.VTnifil6X'0i>± 

( n> 1 6 ) Thhbmi^tifi%^i,zi±. uyxim 
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[0 0 5 7] xx^yTsi 9t;:*3V^T. <!K<^\yyxim. 
1 i^zm.^ L. }x<^x'r-/rs20i^zm^x. v y x eg 

m)^>^'5 J: 0 ( m> 5 ) T*^)6^:^^co5ifS^tT^ 

r n = 1 — 1 6 tt<?o:i.'S^ ffi - h # u y X h c?) 
Mf^}^. EI10^3^t-J:a^i)<7)^^l>. HlOfi:. m 

[0059] 1 hZ^nhMjm.]^^^S\^Z];: ->T 

mr^f\-hA¥^m\±. mm2\iZ^^wm'^fifz^\y 
yximm nmmM^comm^f^^ im^yhy 

{^yh^xh:^-X) i^z^^lrh&iKm (e^^is) £ 

h^l::iyhy:^hmii^-Ji^i.zXhMA1lkmi¥ (» 

[ 0 0 6 0 ] m-^.mxy Tffl^7):a>S^^ffi^ 

S 1 7 {i:. y r n = 1 1 6®(cJX# Lfc 

miO ifZ^i-a yhy^h:^ -Xlzm-^\ ^X . ^Mj^M 

i^mifZ^^:^^'emi^ztmti>tMz. -m<^f-^ 

[006 1] 2nd. UV-XSWl 5 :bm'i^^ 

ti6t. ii5c7)>?.T'>yTS6c7)MJi. m^mi \(n ^2 
nd. v^}-xm^\amm^mi^fih. z;ix\ 
r2nd. u^J-xmm^ tc^v^T. ari^zmmi-^. 
mint.^mmii^zid^^xmr'^tii ^2nd. 
-xmMs (o^xju-^y<7)mm^wi^yu-i^^-h 

[0062]<I(;or2nd. l/y-X^Sj It. 
[0063] XT" vXS 2 1 tc*5V^T{i;. ^itfeSftffi 

xyrn^oTOMS^n^i [^j^cmxyri (04 

] tC^Stl). »:V^T\ Xx'yrS2 2tC*5V^ 

S/X-fAnyhn-^1 ifi. ^iSm#l58com 
2t^^#S9#S1 8&:frLT^affi*Sl 7^^^ 



ygP7$;-^«.;S«ffixyTn^cm^l>^ft{)ig'lf$g 

yXfiS^1f|g)^^fjS^ffitT. ^titc^^-<^.tl6 

Xr^yTS2 3t^*5V^T. Hlt^<:0Mft^fl;ii^j5St?^vr 

v^y :7 r y 4 l^zniWrfh <. 
[ 0 0 6 4 ] <r C:Tfi^:)til)-^mif-f^ii:. yxxAn y 
hv-yi l^<y t-:^:^uyXmm^^&9'i\-LxWiB 
uyxmiocoyt-:^xuyxm^m}MmL. zti 
^ymjf\^i,zm^couyximm nmn^Ltzmmi^zm 

^X) t^s^^olzWib^-tmi'^Xht. m^X-frh 

mzm}^^xmi^U2mmt. -tic^comm^mh 
^mim^^m%i't-m(Dmt^xhi . 

[0 0 6 5] -etT. il(^2:dl^zLXWi%^fifzmmm 

mm 1 coa®T-:^ffl<7)A\y 7 r y 4 i^zntxtm 

[0 0 6 6] Wlk. Xx^yXS2 4tCiDV^T. }X<7^M 
.^.^ffix y T n cr)Mj^Jmmm(^zm-:S< Mi^ l:^T^ ^ ^ 
<. :^jSl^a:}xyrn = n + i<^i&S^tf5roT. Xt^ 
>yrS2 5^03lJlJltC}itfo 

[00 6 7] Xf ^yXS2 5T1i. :a'^.^aix y T n 5^?^* 
1 6 (n>l 6) T'*l>y^?^;^^Ol||S^^'l.o 

<!:^T\ M}m^:^VTntfn6&rF (n^l6) 
l>hWif$ii?t^*^^:r{i. XxvXS2 2co^n;5Mt3M 

[00 68] tfc. :t*mxyTn;6>l 6J:^h± 
( n> 1 6 ) T^^hfiMSti/:::©'^^::^^. m'^r^ffi 
xyri-l 6cO:a^.eaWISt3a-oX^T<^ ( 1 6ft 

-^y^$ITL (y^^-y) . ll5c7)XT-'yrS2<:7)5ft 

mifzm^o 

[0 0 6 9] z:coi:di^zLX. ^^j^^ffix y T n = 1 

-1 ecoM^immmizm-^^^xim^tifz 1 6fti^c7) 
mit^fifzmPixmw^f-i^^mcoj'^^y 7 r ^ ^ y 4 tcie 

[00 70] BIl 3 • iai4Ji. ^mW:llfZ^\^xmff 

m^ it. mmmm^mi2i^-i^com^m^^mwti^ 

tx\ ^(omm^mi^^tih. 

[007 1 ] ari^zmmi^h ^mmmiRmm^ 

ff. IP*^ r 1 s t . lyV-Xmm^ mi ^2 nd. l^y 
-X3?llJMj ii''^^<^i2[IIi.:A±MT$:IXTV^|)cl^ 

[ 0 0 7 2 ] ^1 1\ rBMjMJKMHj ifimi^fihm. 
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10 0 7 3] tfz. mm(ommw}i¥mmmtitim, 

mtii:r. U r 1 - 1 6 t^fjE-n.-^MiSff ffiria 

EC^«m¥S 8 C0;'< U ^XW < y 7 r ^ * U 
[0 0 7 4] tiflt. i-JDi^^mr^fc^v^^^ia, m 

[0075] 1 iizmyxmr-^Kh ^wmmm 

JIJ {i. Ell 3tC^-rXT-yrS3 ltfcV->T. 

Lit'ftlB. I|I*>#:afiSimxUTl-l 6tSJE-ri.^ 

■^mmmih . ■^moymmm',zi5\^xm%htz^ 
micfttBx >j ri^znm-tt-^-mmmm t ojt^^^f ^ 

X'hh. 

[0 0 7 6] <>;«Xr'v7°S3 2ti3V>T. ±j*c7)Xf 

-yrs 3 1 [zm'TLim.'nm^. m^znim-^n^w. 
c^-mMM\i!>:L^)Ti,znmt^^mmim (vyxfir 

[ 0 0 7 7 ] D , i«^-&{4. frillSf^«Ii«^:4- 

ni^o®^ t oi-^mmmm-bK ■^mBmmnzi^\^ 

XUbA.}£mti)^-^j:^-^^X-hi, , cO J: ^ ^^JRt ^ 
[0 0 7 8] *^ElfcfeV>T{4, ±kE«Xt- 

[ 0 0 7 9 ] fipt,, uiiift^B#taiM*'iSJKtias?r 
fzmcmmzmthmmcri 3 *)m;^(«ajx u rco 

(No. ) (JMT- |fria]coMK#-ti:V^3) 4^ 

§fi^fflcoHm^^^-r:fe±tK!lix'JTO## (JilT. 4-11 
«gil?«^fcv>-3.) T&stfilgL.. cco^-ilcoMil?* 



[0 080] ClcOiiaaSr. 013 • HI 4fcflPU-CS^> 
t-P t < mn-fh t -f 11 1 3 co;^r >y r s 4 5 

v^T . wm<r>mm\,zmmw{zn Lxmrnhm^^^j: 
-otzmmmiiZ-^mttmL. m%wm<^mm^<om 

ffix U r n =StK## tlS^ t/.:^. H 1 4 <o;:^f - -y r 
S 5 ll^mwIBiS^ttBltjltf. 
[0081] Xx'yrs 5 1 tfc(-iT, 
fcfc(t-i> r 2 n d . U U-Xmj (HI 1 fc*5 
V-iTMt^^^. >'S'-y7T^^U4fcfE'»^tL■CV^«. 1 6 
^kcmmt^ffi 0 h . ±a;<7)XT -y 7- S 4 5 1 -"TS 

5</)tm^mz%m-f^, 

[0 082] i!l,^T;^X'y7'S5 2tCi3V%-C, 4-lII<7)S 

1 8X{4A-.y7T^^ y 4*tie'ii§-ii-, § ^>tc;^:«x 

fflx U T 1 ~ 1 6 K^JSEf S^T cO^MfuStSfg* . 3i 

m 1 cr)^^^mmi.zwm^tz^k. -^(ni^-Yvx 

Sr$l7L (U^'-y) , J^cOHSc^Xf <y7'"S7(?D5D. 

[0 083] — ±3icOXx>y7°S3 2tfeV^T, ± 
^<0y^T'y7°S 3 1 \iZiiV^hY\m.(n^%^ 2v>fc*flE-r 
§ ^fu««**^a3x y Tt*fl£?t-|.^mfi»fil8^0*B 
*f^*''BfSfiJiLi:i:^l.xyT*J. -©BffTtl^S^t 
fcJi-^ t « . XT -y 7° S 3 3 mm,zWiS . 

[ 0 0 8 4 ] "5 , c:co*^{4, mm'^<m{%.h^ 

timm<r>mmmi,zmhm^^ iwm) t^m^o^ 
m!,zmmm# mm) tm^^i^^. sgiai-co 
mmx'him-^i,z}s\,^x. mm^'^^k itzt^iz. 

^j:im§,f^£'iX\^ti,<^tm^-fhz.bii^x-^t, 

[0 08 5] *^MltcfcV^T{4, Xr-yrs 

3 stmoMatfev^-r, 4-[ii«a^titfcsmus;-y7 

r;<^: y 4(cia'liSiiTVM, l efioHfUfi^cod-^. 
[0 086] BP*>, Xr-y 7"S 3 3fc*3V\r. ±-f^m 

<m¥Mi,zmmjm.'^:!^^)T ( i~i 6 ) t^ti^- 

^*fj£-tl> 1 6ffl<:7)7 9j5''FLG (1-16)0^-CS: 
•te-yh ( '"FLG=lj tiSJg) -ri>. <X(.'>-CX7^'yr 
S34t43V>T, 4^Ilia^<7)^l;S^ajxyTn=l~l 
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fie^^xUrna^:V^5) COXUT*-^^ rna=l j 

[00 87] ^LTXxyrS3 6tciDV>T. ibS^^fife 
X U T n a^at/'S^ urn l> 7^?^ ( n a 

= n) ^i)^ (na^n) C0lll^.;^^'5r$tl-^. cl^hiS 
^:^?^-i^t-|> (na = nT*>g>) ibW^X 

[0088] ±a<^XT «y TS 3 6 i^Z^^X . W-^^O^- 

sfcL^v^ (na^^nT*!)) tmm^fifcm^izit. <k 

*5 V . :7 ^ ^'F L G n a = 1 I) 

$iXl)<, FLGna=5t lt^-^|> (FLGna- 

tmm^tifzm^i^zit. XTvrs4ocommi,zmts- 

F L G n a = 1 1*^ h mM^iltl^lfZlt. d:CO 

:^r-yy''S 3 S(7)mMifZmt^. 

[0089] yy^FLGnal^t. ±^LtiXd 

iZXr- r S 3 3 ic^ V>T:^Tc7)7 y "/If r f L G n a 
= lj \izm&%hX\'^'^(rr<:\ m\(n)m¥m^z^\^x 
X7^>yrS38(7)5!l»C}lt^<Ihfc^^o 

[0090] ^J:c7);^xvrs 3 StC^^V^Tii:. ^^t^^^^ffi 
XUTntCSi^^^^'&ftJuBffllg^. Ilii^mxUrn 

ffi J: 0 ^:;^T** !> ^\iz\t. y r s 4 0 

[ 0 0 9 1 ] ^/c. M^<mnmmmmxt\xhh}i 
m.^)Lt^:h^^\z\t^ <mx^vr^3 9(nmmzM 

<rcOXT-'yrS3 9^Ci5V^T. yy^^Fl.GnB.^ 
i?Ur {FLGna = 0t;:i§S) Lfz^. <X<DXT^yr 
S4 0(r>mMi,zmt^. :i<^ldi,Z^ 7^i5^"'FLGna = 

t^mm Lmxoi,zLx^^^ coxh i . 
[0 0 92]o^i9. ;i:ix\ ibK^f^xurnata 

mm<^^§^i.zit. m:r,vTmmi'i'^mm!imifZ 
m-s^-^xmf^tifzmmtmizi: m%^tifzzr:>(om 
m±. m^z}^wimcoh(r)tt^-yx\yti±i'x%^. 
[0093] uzti^^x. mmmmBmrnzmsc^^ 
^BfiSr. ^^^yyr^'eV 4{zm^^tix\^^^m<^m 

^m^i,zi5\^x. iiti^:>mmcommm^<^omn-co 
^mfm^zm-^\i^xw^'^tiimmm^mm^ 



[0 0 94] ^^X\ ^mn\^Z^\^X\±^ ^[Hl-cJO-^ 

J:b^>f*-«xUTnatC^^XHfS^^^V^T{i. \m<^% 
Wiz^ \^xm^^Kh BtclW^a 7 ^c0^^5 iit5:*) 

[00 9 5] ^LT. ;^r^yrS4 0(C*3V^T. JrbKM 
^XUT^na = na + lt^l§^ (^y^V^yh) 

^^:cOXf-vrS4 liC*3V^T. [RlXljrna>0n6 
i D ( n a> 1 6 ) T*^?^^S:^^c5^?iiS^t-'g) . 
Z.X\ xUTna:6n (n^l 6) Xh^t^m 

^tifzm^izi^t. x'r^yrssecommzm^. im<^ 

[00 96] ttz. ib^M^XUTnaj^n 6X^i>± 
(na>l 6) Xhltmm-^tlfz^m^U^^ ^^k<^Xr' 

yy'S4 2(Dmmzm^. ^cox^r ^rs 4 2izi5\^^ 
X. »?pxur*n=n+itci5^-ri><, 

[0 0 97] ^LX. }k(0Xr'-jy^S43XU. ^X 
UTn^On 6iD^::^ (n>l 6 ) l> :^?^^^^c7)ii|I 

^.rT\ |sIxUTn;6n 6i:D^::^ (n>l 
6) TS>^^»$tl3^C^ms lll4^X^^yrS 
4 603a;^tca0o 

[0 0 98] tfz. mmr,UTn:bn ei^Xf (n^l 

6) xh^tmm^iifzi^i^zit. xf'yrs44com 

mi^zm^. ZC0X'ryTS4 4tiZ^^^X. FLGn=l 
Xh^^^^ij^comm^ff^^^-^. FLGn-lT*^<r^ 

tfmm-^ti^t. ±mcoxr^^yrs3 5comMizm^. 
imcomm^mKim-. tfz. FLGn=itiT*i> (f 
LGn-orS)^) zLti)miE^tiht. mifzmm-co 

<. ±mcoxT^yy^s4 2co^miizm^. imcommi 

[0 0 99] ZCOXdlfZ^ ±^(0X^^-/^3 3 ItCi^ft 

^smco^m. ±^coxTyrs3 2{zm^x. mmm 
mmco^Mj^Mibx. u r 1 - 1 6 iz^tirtiMJB^i^ 

S4 4<7)mm^n^x-^x. ^<^mw:. ^m.*i^axuT 
mi^zmh^mtmmcomnmmm&mmh^m 

mmt. 7^^''FLGna = 0^^S'r^. 
[0 100] mi4i^Z7j^^Xr-^yy'S4 6im 

ib. ;^T^yrS4 6t*3V^T. #.,S«aix U T n = He 
ik&Lfdk. Xr-^yrS4 7i^zm^X. #jS^*xi;t 

nmmi'^^M:mm^zm-:s^^xmmLfzmmm^ 
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[0 10 1] mzXr'^yy''S4SS5 0i,z:B\yx^ B 

rs 5 OTii. iSfSSK^Sl 203^x50^^^- (la 
[0 1 0 2] Xf *yrS48(C*5V^T. UP^->6^^>^7) 

mmz\%. 'mm^^(m%, (xlJT#^Ilt^>f^lst- 
(X u r#^n + 1 t3Wj£^i>'&meaif$gt^^'^'v^T 
[0103] »:tc;^T-/rs 5 8tc*3v^T. .a^^Sx 

U T:^^' n > 1 6 I) :^^7!?V)lilES*^T^r 3 . ^: ^1 T\ 
m;^^aixUTn>16T*^^i^tCii. ^yTS6 
OOffiSt^ii;^. ^:60X7'^y7'S6 0^^*5V^T. 
ffixUTn=Hci§^L«^. _hac7)XT*yrS4 7<5D 

[0 104] -Bji^ttffixUrn>16T-J>l)*S 

-^^{i:. 5Sft^*<7)H«m>^^vi^aixur 1 6cc«js 

hh. *^ai tc*3V^T«i. :S,S1^aixy LT 1 6 
mn:i^^)Tm^%\^X\'^h<nX\ xiJTn=l 7{i:#i£ 

[0 1 0 5] -:tr. ±aicOXxvrS5 8tCi3V^T. M 

^O^OiSicii^. <rc7)XT-^yrS5 9^ci>V^Ts FLGn 
^IXhht-^'^i^^oym^^'^ts:':) . Z.^X\ FLGn = 
\X%h%^\Z\t^ J:a^0XTvrS4 7<^5!lJitcM 

iyi^^o»isrs»93g-ro t^^c. flgii^itJ)^ 

[0 1 0 6] ^:(;o;^r^y7°S59^cB(tl)^0:Wi:. fl 

G n - 1 (^^mkmt^h ^uzi.'o. mKWr-^Mc. 
mmm.m'm\%.m^m\%.^^wi \iz^-y]^ht--^ 
t^(mmt<nm^xhh. hp^. i^c^^^r-^rss 3- 
sAA(nmmzi.->x. ^wmmk<nmnmmm^ 
^xnxhhwm^<nyvnti;^ir^Kx\^h (fl 

Gn = 0) , \.fzi:)^->X^ 9\{Z^V^t^ 

^:tL^>:7^i^':^?^*^yrStLTv^l,Bm«^{FLG 

= 0^0t-:^) -kmm^X. yv^ifi'^-jY^KX\^h 
Bmm-^ (FLG-ltfOr-^) co^*B<l^^a7 



[0 1 07] ^jiCtC. 7.'f-n''^A9\Z^\^X^ DOWN 

Xi;Tn:{?i*n-l/,3^^ (T^U;^yf) Stll), dfL 
\±. J:^^0UP^'~h[5iamft«^^g7^C^^K 

^<mm. (xur#^n^csji5i-i>'^M4affii8tcso' 
nmh^mBmmmizm-5\>x'^yV.fzMm 

[0108] ?*t^;^-r -y r S 5 6 \^z^\^X . m.«^.1ta5x 

y n < 1 6 Xh h •h-^tf^cnmtk'^ati: X\ 

2commi^Zjm. ^(7)XT->yrS6 2(C:BV^T. Mj^M 
mxUTn = l 6tcig^L/::ft. ±3^^(7)X7^^yrS4 7 

[0 109] ZZ:X\ MjmitiJ^VTn<l 6Xht% 

sft«^*<7)aftms^ffixuTit^:MiiE'r 
h^wmmm.\:zm-5\^xi^Lfzmmrch h^x% 

^c7)h#DOWNUP^-;0^^<^A:^f§^^SltT 

^:tLJ:DM<50xyrn = o(i#ftL^v^c7)T\ 
xyrn=16tc^^^t-|)j:3t:rLTV^I,. 
[0110] --}^. ±iE<^Xrvrs 5 6icioV^Ts :t 
&m^X,^)rn^2Xhhi%^{Z\i. Xx'yrS6 1cO 
<rc7);^7^^yrS6 K^^dV^T. FLGn = 

ixhht-^'^ti^cmmM'j'^j:^ . zl;ix\ flgr^i 
iizit. xr'yrs5 5commifzm^. amomm^m^ 

[0111] ^icnxr-yrSGK^z^fh^mU. ±m 

(DX'r^yrss 9i^zmf6mmt^<^mi^z^ mmm^- 

h fi^m-^<^m%(r)m'^xh yy ^^t^^ >y b ^ tiT v ^ 
tmmt^- (FLG^icox-rJ') (^^^rnwmmm 
7^t n^:h^lfzi^c7:>mmx%^ . 
[0 112] ^Lx. x-f^yrssoi^zis^^x. 

7 com^mm±ifzm^^<7)mmcoT-^ ^mBMmzn 

ll^^^< . IMUcX'ryrS 5 1-353 (0$imm 

[0113] ^^Tiai^wcov^T. wmmm-th 
^t=XT-^yTS5 i^c*3v^T. ■^mcomimmz:^ 

V ^TMf^S iVN' 'y y T t y 4 tiiiaiiS tlT V ^ ^ 1 6 tfc 

^commn^co o -h . AiW^x^ >y r s 5 o \iZ^\^x'^ 

nmm^Mumm\izm-^\^xm^^Kfzwmn) 
mmm 5 (ommmmzMBi-h . 

[0 1 14] gcV^T>?.T^yrS5 2t3i3V^T. ^(7)m& 
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[0 115] .r<7)j;^t, :$:^Blti3V^T(i. mHia 

Ltz^^ (Xr-yTS4 5) fcJi. XT--yrS3 3~S 
50-S55~S6 2<7)S!],a. aiI*>##.^g!£Uxy T 1 
~1 6 tMfi5-ri.-^mSBtflgtcS-cJV'>Tffi^§ti;^^1i 

[0 116]-:^, mriHl»t^«^.fuSffl6h4-lil«f^ 

mi^&m^n 12 ( u p^- • D owN^- • 

zff)msiLt:mmmismmmzsm-rh , 

[ 0 1 1 7 ] ^fc , :^mmm(^mT^mm^m i tts 

^.^igffl^ . 04 iz^-tX 0 l,z^ hVi' :^mz 1 6 ^^fij 

LT . 1 6 mm.!^M\iimm ( ^i^mxu r i ~ i 

6) STj^flK-ri-i^fctTV^I., 
[0118] i«0,m*1^ffi««(JO^i-fMi: L-C«i. itL 
tPfi^-f, «?ij;c{f 5 X 5 • 4 X4 • 3 X 3^coii-Mi: b 

xi>S:^\ tfz. ^immmi'^hvi':^mz^w\-th 
xmm(ommi<zm^\-t&xoi,zLxh^\\ tti. #m 

[0 119] tfi^ ±^C0X7-yrS4 6imiiZmfl 
•l.*^ ^Jx.{aTBfft**^a7«-^||M±t^T<7)Bfa 

[0120] icoJi^tii:, -^miomBmmzx 

-,-CA-y7r^^ U4ttB1iSfL-CV'>|. 1 eljc^^-cOBm 

7 cr,-mmmz^Kx m^u^ixd i,z^mm 
^t/zm-rn'mm"^. mmm^mm7i,zm^h^i:z 



<r>m^mm±.<<z\i^ 1 6^jc:«-^o^T«Mit« 

4amxi|4iii«OV h U :?^:|^tM^T^*$tL-S, 
[ 0 1 2 1 ] ^ LT , ®m«MK»4, U Pdf- • D 
0WN^-fcj:-9Tff*)tLl.<0{4Iiia-C*-l.. 
(zfcV , 16 tSciOilMfT) 3 ■lbmim<rmM. t m Lirt-t 

tiibcoim^, mx.im^<pcommzimi:m^Ltc o , 

¥mmp:-ttidi,z-t&, Z-h,l,zi:r)mm'i^^inhL 
[ 0 1 2 2 ] ^fc, :i<OX^^j:'?Jli-m^comm^:Uh 

^t,zi3\,^x. ±xcr)mm^-mmx-mk^-\tmm<?i 
)Vi-^mm^ s 4 la^-r § j; a ^j:wmt txi,^ 

[0123] ceo j; a tClIim^^^g7cO^^HH_ht 

^fX&fi^^r aid t.SfigL!t:*S^C{±, M#|S^^M7 
tLTfi. 2fs:^aii:{±Sil#:t:fM§tLl>:;';Mc7)CRT 

=g-BfI«-^:».mH?:iilS VI t V ^ a f ij **^*> I. ittof 

[0124] t:i6x\ m'^mmmm-ttmM^^ 
im^j:^^^mzj:':>xmfiZ^ir^yr^ yy%^m 
^Lx^j:h-mmm.^mw,zii\^x\i. m^^ji^, s 
1 7 r yym^^ t cormzj-^y y-v^xm 
m ^mi. iBB^^^coytmtyr^yr 

•9 , m'¥-mm^m>m^mx<Dmm^^^^t^t 

[0125] tfc. mmie^mtyr-i yy^^^ti)^ 
mAzm^j:t^^mzj:':>xm^^ixMm^mi'mm. 

wmmm\Hi,z. mim^^zx-oxmrntm^mmm 
"^Mjmtamfmifp-tmmtp^^tix^^i tfo^^^-e 

mmmm'if^j:oXoi,z^tix\-^^. 

[0126] zcoy r -f y¥^^^cn^m<r>m.t 
^ :y^"3K^^t J: l.li^lESI«Bg*/C,^J±r i: . tifi*^ t 
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[ 0 1 2 7 ] L*^ &^^Mt yrA V^^'^^h 

mni^'?i>t3immcoxdi,z. m:^mmi>zhtm^m 
o-^j:mBm-yi,zii\^x'<i.. yrAyym-mzk hm. 

[0 12 8] jIS, -^i^nffiMtfeV^TJi. ^M*^ 
T . 7 r -^^ yri6^^com^mm<^^'¥'t\'is^z 

libi X 0 i,zvtzAFmm^^-tm'ffimimm<om 
^tji , w^^mm-r^ m^»(r>w.mi,zM lxsmiz 

[0129] -e-iT'. 3^raii^5?rsi^-rs/^» 
mmz^riEmmT$> h , *m©^®<7)«^ stiMfiss 

llfS* ^^T^ oyr-i >y%^^ 2 0 i: , a^l&f^B^t 

tj(t-&si';7Kj!gt^i.xbo,-)^'^s«^3tgis2 immi 

[0130] mxi^m^t^ti: x o fc, yr-^yy%^-^ 
2 0\i. mil^yX^ 1 0 1 «iM^rl.3K^5^fcJ: xm 

[ 0 1 3 1 ] Sifc, nmm. 1 «±ffliiic{i, JiiMfi2fc 

mmm.mzh^i^^\,z-^i-^j: o-^^ umii.zmm$hm 

o-i:m^^>'2 3^, *^Sl^tsfl5-ri.itJ60#«X 

-Y'yf-^«)fls*-F#, *^aico;REi^2-^-ri.is 

( m^^-f ) mmB.^fix v ^ i. , 
[ 0 1 3 2 ] , ±1 ai^ u -x*-^' y 2 2 {4, %m- 
•Sittii^JiKBcollit^^t-i St. i-y-xswi 

4SV2nd. W'J-XSWl 5 5-:ty^t«iC-t-ti6l, 

^'>'2 3{i, ^fp-ri.-rtt<j:o±aoiiit^-r-?^' 

[01333 i« i 3 t1ifi£§^iJtS?e^Jiffe^M 1 1 
*3f«7r'fy^^3K^^20tJ:-5T. «¥#:&|fi^-t 



1.^^. 7r^>r3K^m2 0fc<J;DMSU#2.li*|g 
mt. mBUyX^l OtJ:-9-CCCD^to»f8S^ 

( jsiitv-^-^ X ) cr,m§m±i,zmm^h.hw.'^m^cr,m 
imsbcommi. mi 6 ■ mi 7{c^-r<t 
[ 0 1 3 4 ] mi 6 ■ mi 7«i. *^itej^»co«^a<)» 

ffiSBl«7r-Yy:$'"3li^^2 0tCj;l.m^#:i:, icO 

t<^mmm^mi,z^-tmx%:^, ^fe. mi7{±. ^ 
}^ti^i^mmLtzM^^5jkLx\--^h. 

[0 13 5] ;iT\ *Sglfcfc(tl.7r^>':J^3l5^ 

?f^2 ocomim~^-tm±i,zimL. ^^hia^a, 
ryi^moizx-oxwrntiim^mti^hcrift 
[0136] t-f , EtiEKijt (mi eiizm^xmn t 
'p't-'imx-wmLfzii-^. mm\yyxmi o^zx-ox^ 

^AfftSi: ^Sm 1 6 • la 1 7c7)^$#A 1 r^-tfiMi: 

0co^^lElli*ifc*5v^Tjfc#vi«tbfIJiSfs^t-*gsa. y 

[0137] mz. M'f-^mw^miij'^immx'co 
mmmmmmmm: mi 6comm.2 • 3 • 

■t) l,Z$ihm^m ■ C • D^yr^yr^^^2 0cr> 

mtihrn^m ■ c • Dco^ti^-ticomm&M^i. m 
m«^otifgsi±fcj3v^rmi 6 ■ mi 7oi$^B 1 • 
c 1 ■ D 1 T-^-tfiiatts ^iX'e"tL^m§it.& >i t fc^ 

^:.rT'(±, gEgi2lr-7^'nffi«iO*afiiai:L. Il6il4 
[ 0 1 3 8 ] "9. v^'n*^B$tfcV->T(i. 

»imi-<^mm±i,z^mtim^m\i. f^'mm 
tpmmtx^KmiM-^mmk^j:^, ^tx. z^a^^ 
fcfcv^T , mim'f<7)mm±i<zi3\yxmmm&tmm 
•rh}^(^wimt. m^m^f-izx^tsmmmcom^'mt 
WcmM&Mizmfmmmm^'t-s^t mmt^j: 

[ 0 1 3 9 ] ^iT'. :^mtmmcomi'mmmmwix 
{4 , mm<r)WMmx'<^mmtim^co^mMi<zh& m 

-^izit. ~7i'titm^^^y23im-i^-th^bi,zJ:'0.. 

^^ummm3^:^yms.t lx. m?-mmM^m. 

[0 140] -tLT. Z<r)i.o{zl.xm^^~Yt:'?^ 
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UTV^^. HlSfi. *^S10-7;?na»H£-Ha#t 
[0141101 StS^-Ti 2|saai<7)-7^oa 

^m±<o^mm^i,zm.^ ufc n = 2~4 i: con-^tfom 

^^^}xUrn=l~4ASig^$^^■rv^l,, i^0J:3 

^miizm-fm^mam'^i-j^timMmLiz. m 

[0142] ;«0J^t=t5{t-S AFS&f^fi, ±M<7im^ 

^mzmmi¥k£^mmm<^i><^rhhi}K ; 
i>t> 2is^Mioii)fii^-Fi±, '?i'umm't-vi,zw 

Z 0 WT\ U -X#^ y 2 2 ^» 

•mtSt. v-Xf-Anybn-^l Ki. 1st. ]yU 

ymt:mcijmzm)-^^^t>^i^. fubm^-^nx^^ 

tfimmi2\,zii-oXfi^£hiih, :icot^<m&(^'uy 

mizii\-^xmtii^iifcmiSimmzm-:s\^x . m-:>(om 
jja^ffixy r 1 -Amiz^ti^immt^-^mm^m 

Mtl (08 -139 ■01O#B§) , 
[0 143]»:v^T\ ^-XrAnyho-^l IJi, 2 
nd. ^y-XSW15*>^>c^ft^^S{tT. 

ttlxUTntttC^ffi§ii3t^||f4B'fifgt»'5\-iT. :7 

^-:^x]yyxmm^m^itbximuyx^i o<^ 

<7)B«t^*)-rwmfi^*sK#$til. (01 1#H^) . 
[0 144] iOidtcUTs ^MJmtii:r.UT n = l 

■-'4co-^Rmmmi,zm^^^xm^tit:m^-!^cr,mi& 

fiW. 0l9fc^i<^j:3te:eHJ^{fKii-ffc$fL5tJ^M-C 

[0 14 5] ^tT. 02 0 ■ 02 IfcSrfjrdt^-?:?' 
n^Wftfcftl, riiM^S?$o.aj (O^yjl—i-yifim 



B^tfctt-g. rpiMJgJKMIIj (013 • 01 4#03) 

Xii. IMLti^idizAFWimn-itoKtm^miii:!:. 

VT60m.&t:n = 4tL-. icOHoOffiiit j;-:>T. li 

X. ^mm^j:mmir-m-th. 

[0 146] ^tJ, 02 0 ■ m2 HZii\,^Xii. 013 

• mi 4i,zmh^xf-^yrm^ ( s ) fc^j lti o o 

[0147] ISUMm Ltil a itL 

mm^m 1 2 m\<^xmm(mmimtm:'t& J:di,z 
m^LtKTix. t^mmmthRmz-^-^tifzmm 

[ 0 1 4 8 ] s fc. wss^itfz^<rsmmm&kwk 

[ 0 1 4 9 ] ^ LT, MSccO:^«a}ffl^fci3ft&-^:fe 

w&<mm-<m!&x't,h}i^x'%i>^ht^t^. 
mz^^j: r> m'mm(.WT^(r)\z\t . ^immk^mn 
mmmmb ts:h mmmmm§.-Lxm^^^ts: 
0 \,zmm-h c: t x\ im-^mm^^mmfi^izm. 

[0 15 0] -^r. -?^u^^~nzmKimtxmB 

atSjj£L7t«T\ J^vy-ji^X^mmi.<mSl.LX. 

X. ^^'aWm=i:~-Ym\,zi5nt&im.-th^h^j: 

< ^i,zmf in^ t mz . mmcoimiz-^m^'ttm 
[ 0 1 5 1 ] § mmmmco'^mim'^m'^miR 
siafcu. d^mmmmmiizii:. zti^^-t^^i: 
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[0 152] 

m^m^\.zii\.^x . m^yr-^yr^mLxmm^ 
fi^r 0 m^i,z h . ^ti^'^jEmizmm<7)AMimi,z^, 

mitmmf-mmimm^m^^^kiiiT-^^h, 

[112 ] HI ff^m'f&m^mizmmimm^mto 
[B13] mi(nm^mm^mi,zisif&m^mBi^m(o 
mA\m3cr)M:km.^^mf,zii'yxm^L%hmm.<7) 

[116 ] m <7)m^flM^Mfc*fti.i8^#«f«± 

[BI7] EIlcom^WmgStfeV^-C»T§il§ 1"! 

[H8] ia7<0 rAF3{[iaj cO-9-7Vl^-f-ycOp$ffl2r^ 
[09] lllcO«i^W«^Et*3V>Tllff§^I^AF 

[Hi 0] lli<?)S^^W«IS^gfcfc{tl>^,i±C^^tii#S 
tiZl *)Mmtd::.mm.\i^'f-9k\yyXm.kffim^ 

^^-rmx-h-^x , H)f^(?5:t,>i(mffij:u nzant n >- 
mill micomi'mmwimmitzii^^xmf^iii, 

r2nd. VU-Xjaaj <0-i?-r;P-^yS:S^-r7n- 

[HI 2] HI IcO r2nd. UU-XJigij tJ:oT 
IR#$ii. mm'f~i}'m(OJ<yyT;<=f:UI,zsS.mtLt: 

[013] 0l«m^6^)«M$lafcfcv^Tll^t$^ts 



^mmmn^j (^y/u-i-ycommtrip-tyo-^ 
[014] 01 «m^-e^JitcMMfc*3(:^Tii4f ^tLi. 

[01 5] 0icos^fi<iaffi^gcoj'Hi^wfc^p-riE 

mm. 

[ 0 1 6 ] 0 1 comi'mtmimmcoy r -y yy^mz 

mnzm mmmkcommiii-fwbm. 
[0 1 7 ] 0 1 com^tmimmcoy r 4 yr^^mi,z 

m±i,zmfmmm.k<7)mi%^^-twi±m. 

[0 1 8 ] 0 1 (?)«^6^iifi^»tt3ftSv^ a»^^ 

-FB#t. mimi'(r>mmm±i,z^^^ix^m-^<DMM. 

[01 9] 01<OB^e<)«fa$IK*«v^na^^-F^ 
t izmff^tl^ r 2 n d . 1/ U-X'jaaj i 
o T #1, lifST^'-^fflWA- 7 T ^: U {zim^ 

[02 0] 01<5Om^Wm^E*i-7^'n»f^t-FB# 

[02 1 ] micom'fmm§mm^-?^umB'&-m 
izhik-^izmr^tih fmrnmm^mi <r>^fiv-^ 
y^mm.^^y'o—^-^-Y. 
m^cmm 



I'- 




2 — 




3.... 




4.... 




5.... 




5.... 
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